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Thereasing of modeta incorporate 
Boulton: Paul powered: flying controls in their design... - 

- Why is this? Because Boulton Paul Power Controls . == 

ate.“ sensitive, accurate, stable, reliable and. safe. a 


| FLIGHT 
4 
#5; 


N BACH of the blades of the 

Fairey ‘Rotodyne’ there are 29 
rings made from ‘Fluon’ poly- 
tetrafiuoroethylene — a total of 
116 ‘Fluon’ rings per aircraft. 
Why was ‘Fluon’ chosen in 
preference to other materials ? 

Of all the bearing materials 
available, only ‘Fluon’ combines 
the following outstanding charac- 
teristics: it has a comparatively 
low specific gravity; it is self- 
lubricating; and it will withstand 


IMPERIAL CHEMICAL 


INCREASES 
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PRODUCTION IN THE AIRCRAFT INDUSTRY 


‘Fluon’ p.t.f.e. bearing rings made by Wills Pressure Filled Joint Ring Ltd., are used in the rotor 


blades of the ‘Rotodyne’ vertical take-off airliner designed and constructed by The Fairey Aviation Co. Ltd. 


In each blade of the Fairey ‘Rotodyne' 


there are 29 rings made from ‘Fluon’ p.t.f.e. 


the fairly high temperatures with- 
in the rotor blade. Furthermore, 
‘Fluon’ withstands frettage and 
vibration, it resists corrosion and 
degradation from ageing over an 
indefinite period. ‘Fluon’ is a 
tough, flexible, chemically inert 
material. It has a non-stick surface 
and high impact strength. It has a 
very low permittivity and power 
factor, and it has a remarkable 
working temperature range 


(—80°C. to +250°C.). 


*Fluon’ is the registered trade mark 
for the polytetrafluoroethylene 
manufactured by 1.C 1. 


INDUSTRIES LIMITED 


Cross section of blade showing the ‘Fluon’ rings. 
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Positive Control 
under all conditions 


Teleflex regulators for flying 
control maintain correct tension 
under all conditions of 

flight and temperature 


Extremes of contraction and expansion in 
control cables and tension variations 


following airframe flexure are automatically : 
taken up by Teleflex Regulators built into : 
flying control systems. This ingenious yet 4 


helicopter handling 


The effect in cable controls of the 
special conditions applying to heli- 
copters, ¢.g., vibration and structural 
flexibility, are effectively catered for 
by Teleflex Regulators. Lower, con- 
stantly maintained cable rig loads are 
possible, vibrations are absorbed and 
Pilot fatigue reduced. 


simple mechanism makes a new contribution 
to stability, especially during auto-pilot 

or instrument landings and take-offs. 

The illustration below is typical, and is 

of the elevator and rudder control quadrants 
designed for the Fokker 
“Friendship” turboprop transport. 


Please send for technical data. 


Teleflex Fiying controis REGULATORS 


TELEFLEX PRODUCTS LTD (AIRCRAFT DIVISION) BASILDON ESSEX - TEL BASILDON 22861 
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ahrications | In Cg t-resisting 


IRCRAFT 
TURBINE 


= ENTRY CASING FABRICATED IN AUSTENITIC CHROME NICKEL STEEL, WELDED BY 
= THE METALLIC ARC PROCESS, SUBJECTED TO STRINGENT PRESSURE AND ARDROX 


900 CRACK DETECTION TESTS. Illustration by permission of Bristol Aero-Engines Ltd. 


FIRST CLASS DEVELOPMENT, PRODUCTION AND REPAIR SERVICE 
FACILITIES OFFERED TO MANUFACTURERS, A./.D and A.R.B approved 


BURNLEY AIRCRAFT PRODUCTS LIMITED 


FULLEDGE WORKS - BURNLEY - LANCASHIRE - ENGLAND 
Telephone : 3121/2 and 3203 Burnley (3 lines) Telegrams : “AIRCRAFT” Burnley 


REPAIR DIVISION: BRITANNIA WORKS QUEENSGATE BURNLEY Telephone: 4102 
INDUSTRIAL FABRICATIONS DIVISION: GROSVENOR STREET, STONEYHOLME, BURNLEY. Telephone: 3184 
Associated with RENFREW AIRCRAFT & ENGINEERING CO. LTD., RENFREW, ONTARIO, CANADA 
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4 GENERAL MOTORS 


JET 
POWER 


THIS MATCHED GM POWER TEAM is bringing 
jet-age speed, comfort and economy to flights of 
all ranges. Combining jet power with the advan- 
tages of the propeller, the Allison engine operates 
on the turbine principle. The power is absorbed 
by the turbine and transmitted to the propeller 
which provides the thrust to pull the airplane 
instead of push it as with pure jets. This prop-jet 
powerplant produces immediate power response, 
enables shorter take-off runs from present air- 
ports. On landings, too, the braking action of the 
propeller is constantly available for positive stops 
on short, wet or icy runways. 
A 


THE LOCKHEED ELECTRA 

with Allison Model 501 P] 
Prop-jet Engines and 
Aeroproducts Turbo- 
Propellers. 

The four engines produce 
15,000 hp... for luxurious, 
quiet jet-age speed. 


ALLISON PROP-JET ENGINE "i | 
AND AEROPRODUCTS TURBO-PROPELLER 


M ALUSON 50, 


2 


THE LOCKHEED ELECTRA, powered by the Allison 
501 and Aeroproducts Turbo-Propeller, fits exist- 
ing air traffic control patterns . . . flies without 
penalty at altitudes up to 30,000 feet . . . brings 
jet-age speeds, comfort and economy to short and 
medium ranges as well as flights up to 3,000 miles 
non-stop. 


THIS GM JET POWER TEAM is backed by more 
than 14 million hours of jet-age flight experience 
as well as General Motors’ world-wide reputation 
for dependable power covering every form of 
transportation — land and sea as well as air. 

No wonder so many leading airlines are building 
their jet-age futures now, with the GM jet power— 
Allison Prop-jet engines and Aeroproducts Turbo- 
Propellers. 


PROP 


OP-JET POWER 


BACKED UP BY THE WORLDWIDE RESOURCES OF GENERAL MOTORS 


7 
! 
‘sale 
fi 
Te 
4 
| 
* 
4 
‘ 
j 
4 
| 


|) 


What aircraft is this ?* 


Whatever the aircraft you can be sure 
it’s fitted with 


Teddington controls 


TIME SWITCH, TYPE FHM/A/64. 


Used in a gas turbine engine 
Starting system. Provides an 
automatic and accurately timed 
control of the various associated 
services necessary for engine 
starting. 


* See page 32 for answer. 


~~ TEDDINGTON AIRCRAFT CONTROLS LTD. MERTHYR TYDFIL, SOUTH WALES. ‘Phone: Merthyr Tydfil 666 
London Office : COLNBROOK BY-PASS, WEST DRAYTON, MIDDLESEX. ‘phone : Coinbrook 2202/3/4 


TRADE 


TAC 185 


Standard designs 
200’ 0” to 30’ 0” spans 


Larger spans available if required 
STEEL ECONOMY * SPACE ECONOMY 


TROPICAL SHEDS & HOUSES 
GODOWNS * BARRACKS * OFFICES, ETC. 


We supply and erect in any part 
of the world 


4, 


J ‘ ~ 


FOR HIRE - Erection Masts 30ft. to r80ft. high. Cranes and lifting tackle. 


BELLMAN HANGARS 


LIMITED 


HOBART HOUSE, GROSVENOR PLACE, LONDON, S.W.1 SLOANE 5259 Cables: Unitstruct, London 
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SEVEN SECRETS: 
OF SUCCESS 


The ability to produce the kind of equipment 
required by an exacting industry is the secret of 
success. Depicted here are seven such units, 
currently being produced by Jarry Hydraulics 
for the Canadair CL-44. Of them, the ball 
screw flap actuators, the up-lock jack, the 
steering cylinder and the main retraction jack 
were designed by our engineers, thus setting 
another example of Canadian self-sufficiency in 


the hydraulics field. 


Designers and manufacturers of landing-gear and other 
hydraulic components for modern aircraft including: 
Argus, Arrow, CS-2F-1, F-86, T-33, Beaver, Otter, 
Caribou, CL-44, CL41, CL-66. 
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VULCANS 


of course! 


No. 617 Squadron, the most famous wartime unit in Bomber 
Command, is back. This squadron, which breached the mighty 
Ruhr dams in World War II, has now re-formed, and is equipped 
with the RAF’s most potent bomber — the Avro Vulcan. 

It represents a great advance on 617’s wartime Avro Lancaster. 
A single Vulcan, carrying nuclear weapons, has greater 

hitting power than the total bomb load of all 7,366 Lancasters 


produced during the war. 


FLIES ATLANTIC IN THREE HOURS 

A Vulcan of No. 617 Squadron, R.A.F., has crossed the 
Atlantic in 2 hrs. 594 mins. It covered the 1943 miles from 
coast to coast at an average speed of 649 m.p.h., while 
flying from Goose Bay, Labrador, to Waddington, Lines. 


A. V. ROE & CO. LIMITED MANCHESTER. Member of Hawker Siddeley Aviation Division 
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Maching On 

UR play on the august name of Dr. Ernst Mach must be forgiven; but it is 
O worth reflecting on the manner in which the designers of military aero- 
planes have consigned the fearful “sound barrier” to history. Ten years 
ago the fastest combat aircraft, either in squadron service or on the drawing board, 
were good for rather more than 600 m.p.h. During the ensuing five years the first 
operational aircraft began to thrust their noses timidly beyond the speed of sound 
—the “thunderclap hazard,” as a British minister once described it—and now 
supersonic design is routine in many countries. Squadrons have already been 
formed of aeroplanes capable of exceeding Mach 2 in fighting trim, and one 
company, North American Aviation, Inc., is well ahead with the design of two 
giants for the U.S. Air Force which will reach or exceed Mach 3 (2,000 m.p.h.). 
Concerning these formidable programmes they say: “American industry faces 
a job that is big, demanding, urgent. The F-108 and the B-70 will be the first of 
the new generation of manned weapon systems. No military airplane in the world 
today even approaches their performance. They represent such a sharp break with 
the past that almost everything that goes into them—aerodynamic design, struc- 
ture, propulsion, electronic and hydromechanical systems—will require giant 

forward strides in engineering.” 

It could be argued that the likelihood of a future full-scale, nuclear war is so 
remote that the whole pace of technical development could be arrested, and the 
millions of dollars for hypersonic weapon systems diverted to cancer research or 
new schools. At present, however, the United States thinks otherwise, and has no 
intention of slackening the pace. The U.S. Air Force has made a clear case for 
these two 2,000 m.p.h. aeroplanes, and for many even more advanced vehicles, 
such as the X-15 and Dyna-Soar. Development, conducted by teams in more than 
seventy companies to the pressure of a tight military schedule, cannot fail to 
produce workable systems at a relatively early date. 

In Britain no ultra-high-Mach requirement is known to have been stated by an 
of the Services. There remains the Bristol T.188, described as “a steel resear 
aeroplane,” and it could well be that this vehicle is intended to probe the super- 
aerodynamics and slip-flow regimes of Mach 5 and above, like the soon-to-fly 
X-15. On the other hand, the T.188 could be intended to provide data on ordinary 
atmospheric flight at around Mach 3. If the latter is the case, we may be losing 
ground in the technical race. Hypersonics is fast becoming a field where, like Alice, 
one has to run furiously to stay in the same place. 


Outdoing Mr. Fogg 


HEN the A.O.C-in-C. Transport Command, Air Marshal Sir Andrew 
McKee, took off from R.A.F. Lyneham in a Comet 2 of No. 216 Sqn. on 
November 10 his declared intention was to go round the world in a flying 
time of 81 hours and be back on December 2. On Tuesday last week—December 
2—the Air Marshal landed at Lyneham, having completed his journey of some 
32,000 miles in 72 hours’ flying time. Not only had the de Havilland Comet 
arrived back on schedule, but it had reached each of its destinations—which 


included the first-ever landing by a Transport Command Comet at Hong Kong— 


on time. 

Even in these days, when going round the world is no longer a Jules Verne 
adventure, and we are already talking in terms of Mach 5, this was no minor 
achievement. It underlines the splendid reliability of the Comet and the unobtru- 
sive but impeccable work of the squadron which has done so much to put it back 
on the world air-transport map. Phineas Fogg circled the globe in eighty days; Sir 
Andrew has done it in fewer hours. Puck claimed he could put a girdle round about 
the earth in forty minutes; and perhaps fiction may again in future become fact, 
and 72 hours appear sluggardly for a passenger aircraft. Ten years ago even such a 
flight might have seemed fictional. Today it is splendid fact. 


©. lliffe and Sons Ltd, 1958. Permission to reproduce illustrations and letterpress can be granted 
only under written agreement. Brief extracts or comments may be made with due acknowledgement. 
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VANGUARD, VENI, VIDI...The first 
Vickers-Armstrongs Vanguard was rolled 
off the production line at Weybridge on 
Thursday of last week. Its first flight is 
due to take ploce before the year's end, but 
no specific date has yet been announced 


FROM ALL 
QUARTERS 


Moon Rocket Off Course 
N attempt by the U.S. Army to send a rocket to the Moon, 


or even be it into orbit round the Sun, was made from 
Cape Canav at 5.45 a.m. G.M.T. last Saturday. It proved 
unsuccessful. 


Juno II, 2 four-stage vehicle, was employed to lift a 13-Ib conic- 
ally shaped instrument package made of gold-plated glass-fibre. 
The first stage of the 76ft-high assembly was a 60-ton Jupiter 
elongated to increase its content of liquid fuel; the second was an 
annular cluster of 11 scaled-down solid-fuel Sergeants weighing 
a total of 721 Ib; the third, three Sergeants weighing 207 Ib; and 
the fourth, carrying the payload, one scaled-down Sergeant 
we aghing 59 Ib. 

e vehicle went off course shortly after launching—owing, 
it was said, to a wrong fuel-valve setting—and fell back, to burn 
out in the atmosphere, 38 hours later. It had reached some 
66,650 miles. 

Other space news last week was that the rocket of the third 
Soviet sputnik “ceased to exist” on Wednesday, December 3, after 
compleung 2,907 circuits; and that the U.S.A, is to launch a 
1,300 Ib artificial satellite in ‘the near future under a new 
programme known as Project erer. 


Shock-waves at Westminster 


‘THE fact that American air bases in Britain brought £90m a 
year into the country—£39m more than the car industry, the 
biggest dollar-earner—was revealed by Mr. Orr-Ewing, Under- 
Secretary for Air, in Parliament last Friday. He was replying for 
the Government in a debate on military-aircraft noise. Mr. 
Harrison (Con., Maldon) had moved a resolution calling on the 
Government to “reduce inevitable disturbance and ensure that 
compensation claims are dealt with promptly and fairly.” He 
and other Members, both Conservative and Labour, gave 
examples in support of their plea. 

Mr. Orr-Ewing said that the subject of shock-wave damage 
was being investigated at a research station near Watford, but 
much more work was required. 

In the past two years there had been 824 claims for damage 
from sonic bangs, and 221 payments had been made, amounti 
to over £2,000. About quoted related to “unidentified bangs. 
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Jetstar Orpheus 


L being packaged by Bristol Aero-Engi for delivery to the 

Lockheed Aircraft Corporation for installation in a Jetstar trans- 
port. pag performance of the Orpheus in the Jetstar has been 
a telling advertisement for British engines. 

Two Jetstars have so far flown, the first the air in 
September 1957 and the second in March 1958 th aircraft 
are powered by TJ-37 engines, which are 7 = al 810s manu- 
factured by Bristol and supplied by the Curtiss-Wright Corpora- 
tion. In the two Jetstars these engines have given exem 
performance; estimated formance has been met or exceed 
an aircraft top speed 613 m.p.h. has been established, 
aircraft mileage exceeds one-third of a million miles, and there 
has not yet been a single unscheduled engine removal due to an 
engine fault. The Orpheus 810 is —— tailored to the Lock- 
heed transport. Provision is made for fitting as standard equip- 
ment an Eclipse-Pioneer 12 kW starter/generator and a New 
York Air Brake hydraulic pump; the intake is fully anti-iced and 
air can be bled for cabin-pressurization and windscreen-heating. 
Simple Check-ls, comprising a brief examination of the nacelle 
and jet-pipe and topping-up of the oil tank, are undertaken once 
every hundred hours; the guaranteed initial life between over- 
hauls is 500 hr, and by 1962 this is expected to exceed 1,000 hr. 

ey are some performance figures for the Jetstar power- 

fully equipped dry weight, with intake and all accessories, 

ib; maximum sea-level thrust, 5,100 Ib at 10,000 r.p.m. (s.f.c. 

1.09); maximum conunuous at sea level, 4,130 Ib at 9,350 r.p.m. 

(s.f.c. 1.06); maximum continuous at 36,000ft at Mach 0.77 (510 
m.p.h.); 1,395 Ib thrust at 9,350 r.p.m. (s.f.c. 1.28). 


SeaMaster Cut 


ALMOST the sole survivor of the fiying-boat race, the Martin 
P6M SeaMaster will not now see extensive service. The 
original concept specified a high-subsonic machine weighing 
160,000 Ib, intended for minela » reconnaissance and numerous 
other open-sea military duties or the U.S. Navy. Both the 
XP6M-1 posers crashed after suffering mechanical failure. 
Six YP6M-1 development aircraft, each powered by four Allison 
J71s with afterburners, are at present in the Navy’s hands; the 


VICI . . . Another view 
of the Vanguard on the 
foggy day of the roll- 
out. This aircraft will 
be used as a Vickers 
demonstration model 
and for flight-tests. 
Following close behind 
will be the first five 
V.95Is for B.E.A. and 
a 952 for T.C.A. 
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development contract was for ie 593,180. The production 
order, for $114.5m, sumed the = ase of 24 P6M-2 ae 
each powered by four Pratt and tney J75s. The Navy have 
now announced cancellation of 16 of these aircraft. The eight 
-2 production aircraft which will be delivered are to form an 
operational squadron with the six Allison-powered YP6Ms. 


Voodoo Increment 


IVE F-101 McDonnell Voodoos reached the U.S.A.F. base at 
R.A.F. Bentwaters, Suffolk, on December 4 after covering 
5,550 miles from the United States in 104 hours’ flying time. 
They had left Shaw A.F.B., Cal, on the previous py ee 
been air-refuelled twice over the Atlantic; and had then 
at Nouasseur, in Morocco, flying from there to Bentwaters—a 
Semone of 1,380 statute miles—non-stop without refuelling. 
any fe were due to arrive, but a flight of three had put 
cone at Bermuda after two had experienced air-refuelling trouble. 
The aircraft which arrived on December 4 formed “the first 
increment”—in the words of the Third Air Force—of a total of 
“some 75” Voodoos which are due to arrive by mid-January and 
will replace the F-84F Thunderstreaks at present operated by the 
81st Tactical Fighter Wing, whose H.Q. is at Bentwaters. 


Percy Bryan 


WE record with regret that Mr. Percy F. Bryan, A.F.R.Ac.S., 
who had been manager of the aircraft design division of the 
de Havilland Aircraft Co. since July 1956, died on December 3. 

Percy Bryan joined the D.H. de- 
sign oud in 1933, becoming chief 
draughtsman seven years later and 
carrying a heavy wartime responsi- 
bility in respect of the many versions 
of the Mosquito. After specializing 
in the administrative side in post- 
war years he became design depart- 
ment manager in December 1954, 
a year and a half before assuming 
his divisional post. 

His aeronautical i dated 
from the early 192 for when 
apprenticed (1920- 25) to the Air 
Navigation and Engineering Co., 
Ltd., he worked with Mr. W. Ss. 

Mr. Bryan Shackleton on a light aircraft—the 
A.N.E.C.1 (700 cc. Blackburn 
inverted vee-twin)—which tied for the Daily Mail prize of £1,000 
for the greatest distance that could be flown on a gallon of fuel. 
He had further experience as a design draughtsman on airframes 
with Beardmore (1925-27) and on engines with Bristol (1927-28), 
then became chief draughtsman of the Larkin Aircraft Co., Ltd., 
Melbourne, again under Mr. Shackleton, with whom he worked 
in England on light aircraft in 1932 before joining D.H. His 
colleagues there have paid warm tribute to his integrity, persever- 
ance and delightful companionship. 


E.T.P.S. McKenna Dinner 


THE graduation of No. 17 Course from the Empire Test Pilots’ 
School at Farnborough was marked on Thursday of last week 
by the traditional McKenna dinner. After proposing the health 
of the guests, G/C. R. E. Burns, the Commandant, took up the 
question of the possible demise of E.T.P.S. under the general wave 
of economies. He observed that the work-load of the research 
and development establishments would probably remain constant 
for the next two years and then decrease by 30 per cent during 
1961. But this would not entail an equivalent reduction in test- 
pilot strength because a higher proportion of each pilot’s time 
would have to be spent on the ground, me agen for test flights. 
The next E.T.P.S. course, with 28 a Fd would be smaller; 
but those now graduating could look forward to an interesting 
three-year tour of test flyi 

The guest of honour, Air Chief Marshal Sir Claude Pell 
(Controller of Aircraft, Ministry of Supply), in his reply on behalf 
of the guests was able to assure G/C. Burns that a great deal 
of test-flying still remained to be done. Development flying of 
the Lightning had only just begun, as had that of the NA.39. 
There was still much to do with the Scimitar, and development 
flying of the Mk 2 versions of the V-bombers had not even 
started. Much would also be required for helicopters. VTOL and 
STOL and transport aircraft, and possibly the OR.339. Of the 
latter he said, “I'll bet that’s coming too!” The E.T.P.S. fleet of 
aircraft would be reorganized by the time the next course started, 
to provide a more representative selection of types. As for the dis- 

t or removal of the E.T.P.S. to another bese, he said 

that plans for the construction of a new mess at 
could be confidently put in hand. 

Sir Claude then presented the McKenna Trophy to 


CONWAY IN CALIFORNIA: Mr. A. A. Lombard, a director of 
Rolls-Royce, Ltd., and director of engineering of the company's aero- 
engine division, is in the centre of this group inspecting the first Conway 
r ery turbojet to be delivered to Douglas Aircraft. On the left is 

A. E. Raymond, senior vice-president (engineering) of Douglas, and 
a in the picture is Trans-Canada Airlines’ contract representative, 
Mr. L. K, Rutledge. Conways are due in the ninth DC-8 off the line 


F/L. Chandu Golé, Indian Air Force, and the newly instituted 
Edwards Award to "P/L. R. A. Whyte, R.A.F. The Award has 
been donated by the flight test school at Edwards A.F.B., Cal. 
to go to the student making the greatest progress during 
P.M.C. on behalf of the members of No. FY Comme. 


Meetings and Discussions 


EXT week’s meetings of the learned societies include a Royal 

Aeronautical Society discussion on hypersonic flow next 
Monday, December 15. Held in London at the Institution of 
Mechanical _ ineers, it will be an all-day meeting, and introduc- 
tory Pap 1 be read by Mr. R. J. Monaghan, Prof. M. J. 
Light he R. N. Cox, K. W. Mangler and L. F. Crabtree, 
Dr. D Ww. Holder, and Messrs. J. A. Shercliff and T. R. F. 
Nonweiler. Admission is by ticket only. 

The next main lecture of the R.Ae.S. will be on Thursday, the 
18th, when Mr. E. W. Pike will give a paper on Air Traffic Control 
over the North Atlantic. 

In Washington, on December 17, this year’s Wright Brothers 
Lecture is being given by Prof. Maurice Roy, the eminent French 
authority; his subject will be Means and Examples of Aeronautical 
Research in France. Also being held in America, on the 16th, is 
the Convertible-aircraft Conference at Philadelphia. 

In London, on December 17, an annual event of more “popular” 
appeal will be the Aircraft Recognition Society’s December forum. 
Questions from the audience will be discussed by a distinguished 
es consisting of Mr. Peter Masefield, Sir Arnold Hall, Mr. 

bert Lickley and Mr. Peter Brooks, with Mr. E. Colston 
Shepherd in the chair. “Readers of Flight are invited,” says the 
Society; the venue is the R.Ae.S. library at 4 Hamilton Place, 
London, W.1, and the time is 7 p.m. 


Scimitar Accident Repercussions 


AN agreed statement between the Admiralty and the coroner for 
south-east Hampshire, Mr. R. N. Sherwell, was issued on 
December 4. This followed allegations by Mr. Sherwell that the 
jury at the inquest on Cdr. J. D. Russell, pilot of the Scimitar 
which went over the side of H.M.S. Victorious on September 25, 
had been “bamboozled” as they were not told the reason why an 
arrester wire on the carrier broke “because the Naval authorities 
had concluded that it would not be in the national interest.” After 
the inquest, an Admiralty spokesman issued a statement giving 
the reason for the failure; and Mr. Sherwell said he considered 
the Admiralry owed him an explrnation. The agreed statement 
was as follows:— 

“Owing to a my ag are the coroner was under the impression 
that for security reasons the technical evidence relating to the defective 
valve of the arrester wire ought not to be given in court. The coroner 
was shown, as a matter of courtesy, and in accordance with established 
procedure, the board of ingui ndings, but he was asked to ensure 
that this document shou!d not produced in court on the grounds of 
public interest. This is normal practice but is not based on considera- 
tions of security. 

“Although the findings of the board of inquiry as such were not to be 
disclosed in court. A:‘miraltv witnesses. who could have given technical 
evidence explaining the reasons for the failure of the arrester wire, were 
available if required, but the Coroner was not aware of this. The 
Admiralty had no intention of withholding evidence about the reasons 
for the failure of the ar-ester wire which could have assisted the jury in 
arriving at a decision. That is why Press inquiries on the subject to the 
Admiralty were immedia‘ely answered. The Coroner is now quite 
satisfied with the position aa! does not propose to take any further steps.” 

As we brieflv reported last week, the jury returned a verdict of 
accidental death. Overleaf will be found a considered résumé of 
the available facts relating to the accident. 
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FROM ALL QUARTERS... 


The Scimitar Accident 


URING and after last week’s Gosport inquest on Cdr. J. D. 
Russell, R.N., former C.O. of No. 803 Sqn., who lost his 
life when his Scimitar went over the side of H.M.S. Victorious in 
the Channel on September 25, some details were given of the 
sequence of events which led to his death. The squadron was 
coming aboard the new carrier and Cdr. Russell had made a series 
of normal “touch-and-go” approaches preparatory to making the 
first arrested landing. In this he made a normal touch-down and 
caught the first arrester wire; but, when the aircraft had almost 
stopped, the wire snapped and the aircraft rolled very slowly 
forward and toppled the end of the angled deck into the sea. 
It remained afloat for a surprisingly long time and Cdr. Russell 
was seen to be operating various controls and removing his head- 
gear while an airman was lowered towards the aircraft from the 
plane-guard helicopter. The cockpit canopy momentarily opened 
and then slid shut again just before the aircraft sank out of sight 
with the pilot still on board. During a subsequent search of the 
area no trace of him could be found. Intensive salvage operations, 
frequently hampered by strong tides and bad weather, resulted in 
the recovery of the forward portion of the aircraft about a month 
later, together with the pilot’s body. : 

Press photographers aboard Victorious at the time of the acci- 
dent took pictures and film which were widely publicized in 
newspapers and on television. Mainly because of this, and of the 
puzzling failure of the pilot to leave his aircraft, the accident has 
attracted considerable attention. 

From the evidence given at the inquest, and from facts made 
known by the Admiralty, the sequence of events is now fairly well 
established. It is clear that Cdr. Russell’s death was the result of 
a combination of circumstances, each of which contributed towards 
final disaster. Firstly, the arrester wire broke because a small valve 
in the hydraulic decelerator gear was left open and this was not 
detected during normal testing of the system. (The traditional 
test procedure of pulling the wire out with a tractor is now to be 
changed.) When the wire broke the aircraft had almost stopped, 
but no attempt was apparently made to stop it finally or to steer 
it away from the edge of the deck. The pilot could almost 
certainly have braked to a standstill had he realized what was 
happening, but his attention was probably occupied by the checks 
which have to be carried out very quickly at that juncture. 

The aircraft having settled in the water close alongside the 
carrier, and with the helicopter on the spot, the pilot’s chances of 
a successful escape by climbing out into the water seemed 
excellent. All he had to do, in theory, was to get rid of the canopy, 
either explosively or manually, undo the quick-release box on his 
combined parachute /seat harness to detach himself from seat and 
parachute, remove his helmet and his dinghy-pack attachments, 
and unfasten the leg-restraint quick-release buckles. 

In the event, it has been established that he was unable to pull 
the canopy-jettison handle because it became fouled. (The handle 
has already been redesigned.) The alternative in such cases is to 
use the ejection seat, but this Cdr. Russell certainly did not 
attempt at any stage. It may be that he felt he had precluded 
this by undoing his harness, possibly in order to get closer to the 
lever, or that he still considered that ejection was unnecessary. He 
may also have thought that the helicopter was too close overhead 
to permit ejection. In fact, he continued to try to open the canopy 
by sliding it back manually; but this would have been difficult, 
because the weight of the canopy tends to close it when the nose 
of the aircraft is down. He was seen to slide it some way back, but 
it slid closed again. 

By this time water must have been entering the cockpit through 
the inward-relief system which is specifically intended to admit 
water to balance internal and external pressures and make under- 
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MOREST is the name of new arrester gear now being used by the U.S. 

Navy on short runways. Making use of hydraulically braked winches 

it operates broadly on the principle of a carrier-borne arrester wire. 

It is here seen checking one of the F4D Skyrays in service with Marine 
Air Group Eleven in Formosa 


water canopy-opening easier. All Cdr. Russell’s breathing air was 
reaching his mask through the supply tube; therefore, when the 
water level reached the regulator, water would flow to his mask 
and force him to spend time in removing his headgear. This he 
was seen to do. A regulator setting for breathing 100 per cent 
oxygen would have excluded water from the system and increased 
his endurance, but it seems likely that his energies had been very 
considerably taxed by the struggle with canopy and headgear by 
the time the aircraft finally sank. He very probably did manage to 
open the canopy manually underwater (though it might have slid 
back after a change of aircraft attitude) but he did not releas: his 
leg-restraint straps. He remained held in the cockpit, though not 
necessarily by the leg-restraint gear. 

On the Martin-Baker Mk 4 ejection seat fitted in the Scimitar 
the leg-restraint straps pass from the shear rivets on the floor, 
through snubber boxes, through D-rings on the pilot’s garters and 
to attachments on the seat-pan which are unlocked either by the 
automatic sequence of ejection or by the manual operation of the 
override lever. This also unfastens the harness from the seat. 
After landing normally or ditching, the pilot leaves the seat by 
undoing the combined parachute/seat harness and detaching the 
D-rings on his garters by spring-loaded quick-releases. These 
were found to be in full working order after salvage, and it 
seems certain that Cdr. Russell did not reach the stage of undoing 
them. He had almost certainly spent much time and energy in 
overcoming earlier difficulties. 

The Admiralty has stated definitely that in this accident, and in 
a subsequent unsuccessful ejection from a Scimitar near Lossie- 
mouth (see “R.N. Scimitars Cleared,” p. 925), no fault was found 
in the Martin-Baker ejection seats. 


Strategic Studies Institute 


KNOWN as the Institute for Strategic Studies, Ltd., a new body 
on an international basis has been formed for the study of 
defence and disarmament. It is to have headquarters in London 
and the initial finance for its first three years of operation has been 
generously provided by a grant of $150,000 from the Ford Founda- 
tion in New York. The first director will be the Hon. Alastair 
Buchan and its secretary Cdr. H. E. B. Jenkinson, R.N.(ret.). 

The Institute’s pay: is to further the study of strategy and 
security as a whole and its membership will not be confined to 
British subjects. The founder-members of its council are, how- 
ever, all drawn from Britain. Sir Kenneth Grubb is chairman, the 
vice-chairman is Richard Goold-Adams and Lord Salter is 
treasurer. Other members include Marshal of the R.A.F. Sir 

ohn Slessor, the former Chief of Air Staff, and Air Chief Marshal 
ir Ronald Ivelaw-Chapman, former V.C.A.S. 


Technological Trust 


"THE CIBA organization—of which CIBA (A.R.L.), Ltd. 
(formerly Aero Research, Ltd.) is a member-company—has 
announced the founding of the CIBA Fellowship Trust, for the 
purpose of encouraging the interchange of ideas between British 
scientists and those of Continental countries. 

The trustees are Sir Arthur Vere Harvey, M.P.; Lord Hives; 
and Prof. Sir Alexander R. Todd. The Fellowships will be 
awarded by an advi panel consisting of Sir Arthur Vere 
Harvey (chairman); Prof. A. J. Birch, University of Manchester; 
Prof. W. Bradley, University of Leeds; Dr. A. Brunner, CIBA, 
Ltd., Basle; Dr. E. Brunner, the Clayton Aniline Co., Ltd., Man- 
chester; Prof. D. H. Everett, University of Bristol; Prof. D. M. 
Newitt, University of London; and Dr. R. F. Webb, CIBA 
(A.R.L.), Ltd., Duxford. 

Several Fellowships are to be awarded for tenure during the 
academic year 1959-1960 at Continental universities or institu- 
tions “for research in chemistry, physics or some other allied 
scientific subject.” They will be awarded to graduates of 
universities situated in the United Kingdom or in the Republic 
of Ireland, or to members of such universities graduating this 
year. It is expected that some Fellowships will be awarded to 
recent graduates, and others to candidates who have already 
—— their Ph.D., or who have already spent some time in 
industry. 

The basic award for Fellows who have been undertaking train- 
— in research and who wish to continue post-doctorate studies 
will be £800 per annum, plus allowances. For candidates who 
have obtained a First in science and who wish to undergo train- 
ing in research the basic award will be £500 per annum, plus 
allowances. 

Further details are available from the Secretary of the CIBA 
Fellowship Trust, CIBA (A.R.L.), Ltd., Duxford, Cambridge. 
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TYNE PROP-JETS 


The Tyne is an advanced twin spool high compression engine in the 5,000 h.p. 
class. It has been designed to give a very low specific fuel consumption and is 
backed by the unique experience gained by Rolls-Royce in more than 6,000,000 
hours operation of gas turbine engines in scheduled airline service. 

The Canadair CL-44D long-range transport is a development of the Bristol 
Britannia for Canadian requirements. The Tyne will also power the Vickers 
Vanguards ordered by British European Airways and Trans - Canada 
Air Lines. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES + MOTOR CARS + DIESEL AND PETROL ENGINES + ROCKET MOTORS + NUCLEAR PROPULSION 
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For missile propulsion 
the future lies with 


rocket fuels 


WHY? Because solid rocket motors 


are always at instant readiness; 
are simple to handle; 
are operationally reliable; 


" £ are better able to take on targets at very high 
altitude (the battlefield of tomorrow) where 
more conventional motors run out of oxygen. 


F These are vital characteristics for defence 


ape against nuclear attack, and the new generation 
eis of guided missiles now under development 
ay MUST have them. 


tne ENGLISH ELECTRIC 
THUNDERBIRD 


has a SOLID tuture 


THE ENGLISH ELECTRIC COMPANY LIMITED - GUIDED WEAPONS DIVISION 
LUTON - STEVENAGE - WOOMERA 


A MEMBER OF THE ENGLISH ELECTRIC AVIATION ¢koUr $e 
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Canberra for Missile Trials 


SHORT’S DEVELOPMENT OF THE U.10 


Harland, Ltd., announced the development of the Canberra 
U.10 as a pilotless, remote-controlled aircraft for use in 
missile trials. Firefly and Meteor drones have for some years been 
used for this type of work and it was logical to suppose that the 
Canberra might also be adapted for such duties in order to provide 
a drone with higher performance and longer range. Flight tests 
have been under way for some time and several machines have 
been completed and delivered. One has been sent to Australia. 
The Canberra U.10 is intended to fly automatically out of sight 
of the controllers on the ground. In order to obtain optimum per- 
formance under these conditions the control system was arranged 
to maintain the aircraft in one of a number of pre-set, autopilot- 
controlled attitudes following reception of one of a series of V.H.F. 
radio commands. When set for “climb,” the aircraft gains altitude 
within the range of speeds recommended for the basic Canberra. 
The “slow level” flight setting provides maximum endurance when 
needed. “Fast level” flight closely matches maximum cruising 
speed for the manned aircraft, although a variable-airspeed facility 
has been added to allow selection of any airspeed in the higher 
part of the speed-range. “Fast glide” is a compromise between 
maximum rate of descent and ground-control surveillance re- 
quirements. The Canberra can attain a very high rate of descent if 
required. “Land glide” governs a constant approach speed, while 
“overshoot” virtually reproduces the manned missed-approach 
procedure. “Emergency approach” has been evolved by Shorts to 
anticipate the unlikely event of a flame-out in one engine. 
Remote control during normal flight is maintained from a 
ground master-control position. During landing and take-off, the 
master controller can hand over to two operators respectively 
controlling pitch and azimuth, but he retains the facility to over- 
ride these positions if required. The master controller can select 
any of the pre-set attitudes and can also initiate turns or height 
adjustments within these fixed régimes. 


J UST before the last S.B.A.C. Display, Short Brothers and 


The commands are transmitted by V.H.F. radio to an airborne 
receiver and passed to an R.S.R. (relay set receiving) through a 
selector filter and relay unit. According to the com™~and selected, 
appropriate relays in the R.S.R. initiate the required autopilot 
mode, airspeed and throttle settings and other controls. Some 
functions. are automatically initiated without radio command, 
especially where safety limits are involved. For example, the 
undercarriage is automatically raised at speeds above 160 kt. 

The aircraft can be destroyed in flight by a command which, in 
addition to passing through the normal receiver, will be picked up 
by an independent receiver with its own power source. An 
explosive charge is in this case detonated to blow off the tail of 
the drone. 

A “control supervisory unit” in the cockpit can be used for 
supervising automatic flight in the air when a pilot is carried. It 
consists of a series of control buttons and associated indicator 
lamps, generally similar to those used by the ground master 
controller. Operation of these buttons produces the same effect 
on the aircraft as the corresponding ground-control command 
without using the radio link, so that the aircraft can be flown as 
a drone by a human pilot. 

To provide performance and navigational information to the 
ground master controller a 24-channel telemetry transmitter and 
an M.T-S. (missile tracking system) are carried. Since all opera- 
tions will be conducted under radar control, a transponder beacon 
is also fitted to strengthen radar return from the aircraft. 

The complete control system can be divided as follows: (a) 
internal control loop in operation during steady flight in a fixed 
attitude, consisting of autopilot, automatic airspeed and throttle 
control and the aircraft; (b) external control loop consisting of 
ground controller(s) navigational information or visual sighting, 
signal generating equipment, radio link and the aircraft; (c) ancil- 
lary controls, e.g., landing gear, flaps, etc.; (d) telemetering and 
tracking installation. [Continued overleaf 


(Left) The main controller's position for monitoring the U.10 in normal flight. (Right) Inside the control station which transmits his commands 
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Automatic three-axis control is provided by an Elliott Brothers 
(London) autopilot consisting of yaw, pitch and roll units, three 
electric servos, an instrument unit and a junction box. Control 
units, pilot’s cut-out switch, inverter, and transformer complete 
the installation. 

The pitch and roll units are secured to platforms which can be 
tilted to align with pitch and bank angles demanded by the 
controller. In addition to its gyroscope, the roll platform carries 
a horizon gyro unit and a turns computer and operates a bank- 
sense switch which connects the output of a height-displacement 
integrator to the aileron channel during roll displacements in level 
flight. The horizon gyro unit is fitted with pitch and roll pick-offs 
and provides long-term vertical reference. The output of a capaci- 
tance system provides a displacement signal which, at 110 kt, is 
connected to initiate automatic unsticking during take-off. 

An airspeed and throttle control system produced by Ultra 
controls airspeed and altitude in accordance with fixed attitudes 
selected by the command link. Certain airspeed command and 
altitude reference voltages are also supplied for use outside the 
airspeed-control system, ¢.g., for undercarriage retraction. The 
main units of this system are the airspeed instrument, airspeed 
control amplifier, height lock capacity unit and throttle actuator. 

The R.S.R. contains miniature sealed relays and condensers and 
is specially designed to form the link between the command radio 
receiving equipment and the automatic controls forming the 
internal loop. It also links certain ancillary controls with the 
appropriate initiating equipment. 

The fixed attitude signals are in a locking chain in the R.S.R., 
so that a command causes the appropriate relay to operate and also 
to cancel any of the others which may have been operated earlier. 
Once selected, an attitude remains in force until cancelied by 
another selection. There are four other locking signals, “Straight” 
(which remains operative until cancelled by a turn demand), “Fuel 
Off,” “Flaps Up” (for emergency operation) and “Destroy.” 

Commands for right or left turns and nose up or down are 
non-locking (“beep”) signals and remain in force only while the 
ground-controller holds down the appropriate switch. They, 
therefore, serve to modify the basic fixed attitudes. Normally the 
attitude reached by beeping is maintained until modified by 
further beeping or a new fixed-attitude signal, but in “Land 
Glide” the “Straight” mode is automatically re-established after 
each turn demand. 

During normal flight the transmitter on the ground passes 
commands to the aircraft by means of a series of pairs of tones. 
As each tone pair is received in the aircraft, it is routed by means 
of tuned filters to the appropriate relays in the R.S.R. and initiates 
the required operation. The tone generator can produce 24 tone 
pairs, avoiding certain adjacent combinations which could other- 
wise prove embarrassing. The ground installation includes a 
replica of the airborne receiver so that the transmitted signals can 
also be received and monitored on the-ground to ensure correct 
operation. 

During the course of an operational sortie the Canberra U.10 
will be controlled successively in three different ways, according 
to the phase of the operation in progress. Normal flight covers all 
conditions other than take-off or landing. The aircraft is controlled 
by its internal loop and will continue flying in a particular mode 
unless instructed to chenge it by an external command. Com- 
mands create discrete changes of condition, and are used to alter 
the phase of the flight plan or to carrect any deviations from the 
required performance shown up by radar plotting or telemetering. 

During landing, the aircraft in its current form is controlled 
by pitch and azimuth operators, at optical sighting positions on the 
airfield, who transmit signals to maintain the aircraft on a pre- 
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Left, the azimuth con- 
troller, who works in con- 
junction with the pitch 
controller to direct take- 
off and landing. If neces- 
sary the master controller 
can override them both 


Right, test pilot S/L. 

D. .  Turley-George 

(centre) checks the flight 

programme with his test 

observers, M. J. Palmer 

(left) and W. D. Mon- 
teith 


determined glide-path. For take-off, optical sighting is used for 
azimuth control, while pitch is controlled by the internal loop in 
accordance with a pre-set programme. 

Overall responsibility throughout a sortie rests with the master 
controller. He can hand over to the optical-sight operators during 
take-off and landing but personally transmits the fixed-attitude 
and beep signals. He is also responsible for the navigation of the 
aircraft, with the co-operation of the radar network. The opera- 
tional team therefore consists of a master controller, pitch-sight 
controller, and azimuth-sight controller. 

For recovery, the aircraft is set in the “slow level” mode and fed 
into the approach pattern by radar or tracking control or a com- 
bination of both. A glide-path angle of 2 deg is used, so that the 
aircraft is at 1,000ft when 5 n.m. from touch-down. The let-down 
is made in the “fast glide” mode, levelling off at 2,000ft and 
descending to 1,000ft under beep control in the “slow level” con- 
figuration. At about seven miles, the “land glide” command is 
selected and the aircraft enters the glide-path at about five miles. 
The ground operators will probably be in visual contact at this 
point; should this not be so, the master controller will monitor 
the aircraft down the glide-path by reference to radar and tele- 
metering information until visual contact is established. Once the 
ground operators have the drone in sight, control is passed to them 
and the approach is completed under their guidance. The option 
to overshoot is retained by the master controller throughout. The 
aircraft flies onto the ground directly from the glide-path, and the 
combination of approach spéed, rate of sink and glide-path angle 
have been carefully selected to allow this. No flare-out is necessary, 
but the pitch-sight operator generally does check the aircraft 
slightly. Direction is controlled during the landing run by the 
azimuth operator, who has differential-brake and rudder control 
for this purpose. The Maxaret braking system and a drag ’chute 
operate automatically, and a “fuel off” command is originated by 
the master controller to stop the engines. 

The first Canberra U.10s have the basic British drone-control 
system developed by R.A.E., Farnborough, but a number of land- 
ing systems capable of fully automatic operation have also been 
investigated. A development now being considered is based on 
an optical line of sight locked-on to the aircraft by the ground 
operator and transmission of error signals through a standard 
I.L.S.-type transmitter. Lock-follow radaf could be substituted 
for the optical sighting equipment to achieve fully automatic 
operation. In either case the equipment required is simple, easy 
to operate and completely mobile. 

For take-off, the U.10 is lined up on the runway, the master 
controller initiates the take-off signal, and a take-off controller 
holds it straight with a differential rudder facility without using 
optical sighting equipment. A pre-set pitch-attitude programme 
goes into operation when flying speed is reached. The master 
controller takes full control of the aircraft when he considers the 
moment has come to continue with the flight-plan. 

For undercarriage operation the existing pilot’s control switch 
is replaced by a three-position, Dowty-type push-button switch 
marked “Up,” “Down” and “Auto.” “Up” and “Down” are for 
manual operation by a check-pilot and override automatic opera- 
tion. The usual ground safety and override to prevent or facilitate 
retraction on the ground are retained in the “Up” setting. 

In the “Auto” position, the undercarriage is automatically 
operated through appropriate airspeed contacts. A speed-safety 
switch initiates retraction at 130 kt during take-off, after which the 
undercarriage remains locked up during the climb, slow and fast 
level, and fast glide fixed attitudes. When land glide is selected, it 
is automatically extended. The 130 kt setting used at take-off is 
replaced by a 160 kt setting for all other fixed attitudes. 

Similarly, the existing flap-control is replaced with a three- 

(continued at foot of page 912) 
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The impressive performance of the Westland 
Westminster, seen for the first time at 
Farnborough 1958, is a tribute to the power 
of its Eland turbine engines. 

The Military Crane version of the helicopter 
provides a transport of the first importance 
for the tactical movement of field equip- 
ment, atomic missiles and commando 
troops. The 46-seater civil version, with its 
twin-engine reliability, low noise level and 
freedom from vibration is an ideal heli- 
copter for inter-city operation. 
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THE MOST ADVANCED 


GYRO HORIZON 
FOR MILITARY AND CIVIL AIRCRAFT 


Following extensive trials, 


using photographic methods 


of recording errors, the 


performance of the Sperry H.L.7 


(Mark 3D) Gyro Horizon in 
high-speed fighter aircraft has 


proved to be superior to that 


of any similar instrument 


subjected to this type of 


flight evaluation. 


Also designated as H.G.3 when fitted 


GYROSCOPE COMPANY LIMITED 


with a potentiometer signal system 


GREAT WEST ROAD, BRENTFORD, MIDDLESEX 
on the roll and pitch axes. 


| 12 DecemBer 1958 

2 


FLIGHT, 12 December 1958 


Aircraft Electrical Systems 


THE CASE FOR UNPARALLELED A.C. 


LE.E. in 1956 much of the discussion revolved around 

the relative merits of A.C. and D.C. It became obvious 
that in the aircraft industry there had arisen a “battle of the 
systems” which was—as I pointed out at the time—strangely 
reminiscent of the original battle of the systems fought out at the 
beginning of the century by such doughty champions as Dr. 
Ferranti and Col. Crompton. The results of that early struggle 
are now history, the doctor and A.C. winning hands down on dis- 
tribution and general domestic and industrial appliances and the 
colonel and D.C. retaining honours in the fields of traction and 
heavy industrial applications involving variable-speed drives. 

Today there is some indication that, on extra-high-voltage 
transmissions, there may still be a case for D.C., but there is 
rape recognition that D.C. and A.C. each has its own specific 

elds of application. It is only by applying the right supply at the 
right place that fundamentally sound, stable and economic elec- 
trical installations can be devised. 

Though today there is still the same diversity of opinions in 
the aircraft industry, on one point ay ay is agreed. Electrical 
installations are consistently becoming far too complex and, with 
these complexities, more vulnerable to fault and instability and 
more difficult to service. No attempt to simplify them appears 
to be taking place. On the contrary, each new mark of existing 
systems includes additional features which have been introduced 
to compensate for fundamental weaknesses in the earlier marks. 

There are, so far, four main systems in general or projected use 
in British aircraft: (1) 28V D.C.; (2) 112V D.C.; (3) rectified 
frequency-wild A.C.; and (4) constant-frequency A.C. 

Of these four systems the 28V D.C. is in by far the largest 
number of aircraft and has a considerable background of opera- 
tional experience. Power demands have increased to such an 
extent, however, that the supply voltage has now to be raised or 
the cable weight on heavy-duty services es disproportion- 
ately heavy. Logically the 112V D.C, system is the successor; 
and, in the opinion of many engineers (including myself) with 
D.C. and A.C. experience both in aircraft and industry, this is 
one which should be developed and which fundamentally promises 
the most for future aircraft. Unfortunately D.C. has got itself 
into hot water on two counts: brush-wear, and generator size per 
kilowatt output. Both of these are capable of solution but mean- 
while the protagonists of A.C. have launched a two-pronged 
attack with rectified frequency-wild A.C. and paralleled constant- 
frequency A.C. systems. 

The rectified A.C. group have made considerable headway in 
that these systems are currently in use in the Hermes, Comet, 
Ambassador, Victor and Britannia aircraft and are being developed 
for the Vanguard. This would appear to be a tactical, if not a 
major, victory for the group; but it is becoming evident from an 
examination of the latest layouts that they are getting more and 
more involved and vulnerable and are now hopelessly out of reach 
of the simplicity target. 

The constant-frequency group has made some headway in the 
United States, where its methods were developed for military 
purposes and later applied to civil aircraft with varying degrees 
of success. In Great Britain the constant-frequency system has 
been applied to one of the V-bombers and is being currently 
considered in the project stage of long-distance civil jet aircraft. 
So far, however, in both countries together, the number of air- 
craft flying with constant-frequency systems is only a tiny pro- 
portion of the total number of aircraft in service, civil and military, 
and the operational experience to date can only be measured in 
months. 

The constant-frequency group have loaded the dice against 
their system by plunging head-first into the deep end of system- 
development in endeavouring to start with a fully synchronized 
and paralleled system. This involves complexities of control 
which, expressed on paper, necessitates the provision of the fol- 
lowing facilities: (a) close control of frequency; (b) synchroniza- 
tion; (c) real load sharing; and (d) reactive load sharing. 

The gap between the expression on paper and the development 
in design is extremely wide and its translation to actual service 
conditions even wider. Not only have automatic or semi-automatic 
synchronizing systems to be developed and real and reactive load 
sharing loops to be devised, but protective circuits have had to 


A‘ the symposium on aircraft electrical systems held at the 


external connections 


Fig. la (right, above) indicates the complete unparalleled system 
suggested. The drum-switches are seen end-on in Fig. 1b (right). In 
Fig. la they are opened out so that the 360-deg periphery is spread 
along vertical lines marked “1, 2, 3, 4," providing a plan-view of the 
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be included to cater for the all too frequent occasion when 
alternators drop out of synchronism. 

There is, of course, a fundamental difference between aircraft 
electrical generating systems and conventional power generating 
systems in that, in the aircraft, the alternator is an accessory to 
the main power unit, from which it absorbs something less than 
5 per cent of the power output and which operates over a wide 
speed range, whereas in the conventional power station the tur- 
bine exists solely to drive the alternator, which ebsorbs some 95 
per cent of the power output and is run at a closely controlled 
speed. Power station generators, once in synchronism, are vir- 
tually locked together electrically. Aircraft alternators are obvi- 
ously powerless to hold in o' the aircraft engines, though, by 
reason of the governors on the torque convertors and on the 
synchronized propeller control, they run at substantially the same 
speeds. 

My personal opinions have already been expressed elsewhere 
on A.C. systems and it is not intended to repeat them here. If 
A.C. has any merits in distribution, it should first be tried out on 
an installation backed by a fundamentally simple and stable 
unparalleled generating system, dispensing with such refinements 
as synchronizing and real and reactive load sharing. Let us con- 
sider the case for the unparalleled system and how it may be 
devised. [Continued overleaf 
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Fig. 2. Arrangement of the 
drum-switch control circuit 


a of the System. First we are faced with the prob- 
lem of maintaining supply to essential services on all but a four- 
engine failure—we are, of course, considering a four-engine air- 
craft installation—irrespective of which engine or engines may 
fail. That is to say, each engine and its associated alternator must 
be capable of being connected, at an instant’s notice, to the bus 
bar or bus bars which serve the vital circuits. 

Let us suppose that we are designing such a system and that 
we have four 50 kVA 200/115V 400-cycle alternators, one on 
each engine supplying four three-phase, non-paralleled bus sys- 
tems, and that we require fully automatic changeover to ensure 
that as long as any one engine is running a supply will be avail- 
able from bus bars A, to which are connected the vital circuits. 
Furthermore, let us suppose that the remaining circuits, in order 
of importance, are connected to B and C with only non-essential 
services on D. The system is star-connected with the earth 
neutral return and we shall therefore require three bus bars, one 
per phase, for each alternator. [In our contributor’s diagrams, 
for reasons of reproduction at practicable size, we have substi- 
one symbols for these letters, as follows: A, []; B,O; C, A; 

» V. — Ed] 

The automatic changeover feature could be in the form of a 
drum-switch, motor driven, to effect the various interconnections 
between the bus bars. The contacts would have to be capable of 
carrying continuously oe a or 144 amperes. All changeover 
operations must be completed within one second of the initiating 
impulse. 

"he arrangement of the fixed contacts on the drum switch to 
cater for every possible interconnection between alternators and 
bus bars within these requirements can be covered by six positions, 
as follows:— 


Alternators I 2 
Position 1 to bus bars ] 12) A 
Position 2to bus bars O A C] 

Position 3tobusbars <A fe) 
Position 4 to bus bars ] fe) A 
Position 5 to bus bars ] 2) 

Position 6 to bus bars ] 12) 

This arrangement allows for easy bridging of the contacts on 
the stationary member of the drum-switch and, by locating the 
moving contacts on the drum to traverse to any one of these six 
positions, all the following fifteen possible alternator failure con- 
ditions can be met:— 


Gntrs.on Posn. Gntrs. on Posn. Gntrs. on Posn. 
1 l and 3 5 1, 2 and 3 1 
2 4 land 4 2 2, 3and 4 4 
3 3 2 and 3 4 1,3 and 4 3 
4 2 Zand 4 6 1, 2 and 4 2 
l and 2 1 3and4 3 1, 273 and 4 1 


The physical connections of such a switch are shown in Fig. 1b. 

We must now arrange for the automatic changeover feature to 
operate on any possible combination of engine and/or alternator 
failure. We therefore drive the drum through its six positions by 
an electric motor having in its circuit a series of six parallel- 
comnected contacts arranged around the drum -switch so that only 
one is opened by a cam or other suitable device at each of the six 
positions, and a further selector switch, also with six positions 
only one of which is closed at a time. Any movement of the 
selector switch will therefore automatically result in the motor 
driving the drum to the corresponding position, as seen in Fig 2. 
The drive from the motor to the drum could be a combination of 
gears and intermittent escapement which would provide a posi- 
tive mechanical lock in each position and, at the same time, a 
smooth acceleration and retardation of the drum. 

This first stage provides a form of manual selection. By replac- 
ing the selector switch contacts in the motor circuit with a group 
of contacts on relays, the coils of which are connected directly 
across the four alternators, an arrangement can be achieved in 
which the right selection of drum position is automatically effected 
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by the conditions on the generating system itself. Such an arrange- 
ment is shown in the right-hand part of Fig la (auto-bus selector 
system). 

Subsidiary matters have also to be decided. The motor drive 
is best derived from the paralleled output of rectifiers in each 
alternator output circuit. So long as any alternator is running there 
will be a supply available for driving the motor. With no engines 
running the drum-switch will remain stationary. To meet fault 
conditions arising out of the failure of any relay or the drum- 
switch operating motor, a second drum-switch motor could be 
incorporated, each motor driving the drum-switch in the same 
direction through a freewheeling device, operated from the pilot’s 
panel by a manual selector switch adjacent to an emergency 
changeover toggle-switch which would transfer the supply from 
the main to the emergency motor. An alarm-bell circuit con- 
nected across the (_] bus bar would give a single stroke each time 
the drum-switch operated and would ring continuously if supply 
was not immediately forthcoming to the essential services. Phe 
pilot would then only have to knock over the emergency toggle- 
switch and rotate the selector switch until the bell stopped ring- 
ing. A visual indicator of the conditions on the bus bars and 
alternators could also be included. The overall picture of the 
installation would thus appear as Fig. la and, provided that the 
original specified requirement of a maximum delay of one second 
for any change was achieved, the minimum period for a change 
between adjacent drum positions would be one-fifth of a second. 


Advantages of Unparalleled A.C. Systems. The main advant- 
age of the unparalleled A.C. aircraft system is, of course, that it 
dispenses with the two biggest technical problems in constant- 
frequency supplies, synchronization and sharing of both real and 
reactive loads. Each of these requirements on a fully paralleled 
system involves complex circuits, and experience to date on 
operational aircraft shows that, in the present state of develop- 
ment of constant frequency systems, the difficulties of maintain- 
ing a completely synchronized system are such that, although the 
necessary equipment is installed in the aircraft, all too often the 
system is operated in the unparalleled state for the larger part of its 
flying time. 

This means that the aircraft is carrying a considerable weight 
penalty for electrical apparatus which is not being used. The fact 
that systems designed for parallel operations are consistently 
being operated in the unparalleled state without detriment to 
aircraft serviceability clearly establishes a case for the unparalleled 
system. 

The sole disadvantage lies in the concentration of all main 
generator feeds in a single piece of equipment, the drum-switch, 
which therefore constitutes a vulnerable point in the whole elec- 
trical system. But this does not represent such a hazard as it 
may at first appear; provided that on starting up the same order 
of engine-starting is maintained, the number of times the drum- 
switch will be rotated is very small; and in all other aspects, 
recognizing the hazard, full allowance can be made both in elec- 
trical and mechanical design. If necessary an operation counter 
could be installed, with a servicing requirement after a prescribed 
number of operations. The drum-switch is, however, a time- 
established device of exceptional reliability under heavy and con- 
tinuous duty. It is used extensively as a controller in traction 
work. 

With the unparalleled system the switch and its associated 
relays could represent a total component weight of not more 
than 15-20 Ib, far less than that of the synchronizing gear and four 
sets of load-sharing equipment on the paralleled system. More- 
over, it would be possible to allow slightly more relaxation on fre- 
quency tolerances which must be much closer than would other- 
wise be essential for aircraft usage if synchronization between 
alternators is to be achieved. The relays themselves need only 
have relatively light contacts, since they are only called upon to 
“make” the circuit. The inductive break is taken by the much 
heavier cam-switch contacts. Another advantage is that, with 
the unparalleled system, alternator protection can be simplified. 
Main three-phase circuit-breakers, always a heavy item of equip- 
ment, can be dispensed with, the control being on the alternator 
field with primary A.C. line protection by H.R.C. fuses. 

It may be that the airworthiness authorities or the airline 
operators insist that load-shedding shall not take place unless two 
of the alternators fail. This can be arranged by interposing a 
bus-coupling contactor between bus bars A and Y which is 
automatically closed when any one of the alternators fails to gen- 
erate. By paralleling the four spare contacts (W, X, Y, Z in 
Fig. la) and connecting them to the closing coil of the bus- 
coupler, not only will the failure of any one alternator energize the 
bus-coupler but, as soon as it backs on line, the bus bars will 
instantly be uncoupled 

Although no aircraft in current production or in the project 
stage is, so far as I am aware, planned for an unparalleled A.C. 
system, it has a strong case for consideration if only because, for 
once, it meets the requirements of simplicity. Its serviceability 
and stability in operation will be d ent only on the standard 
of manufacture of the components. 
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let’s share our experience in aviation 


If aviation is your business, we should share our experience. 

Alcoa’s new, improved aluminum alloys deliver greatly increased yield and tensile 
strengths with reduced weight and thickness to improve aircraft performance. For example, 
Canada’s largest plane, the Canadair CL-44, uses 41 forgings of Alcoa* Aluminum 


to obtain a lighter, stronger undercarriage. 


Other new Alcoa alloys offer excellent elevated temperature properties (up to 600 degrees F) 
in aircraft applications. Both these developments bring new strength, speed and safety 


to newly designed aircraft. 


Alcoa International is a reliable source 
for every form of aluminum for aviation 
requirements. We offer the greatest range 
of mill products . . . the greatest experience 
and facilities for fabricating to your specifi- 
cations . . . the most research and develop- 
ment help for your problems. 


MaIL THIS COUPON FOR FREE ALCOA INFORMATION 
Alcoa international, inc. 

230 Park Avenue 

New York 17, N. Y., U.S. A. 


[) Please send Alcoa Aluminum Alloys for Elevated Tempera- 
ture Applications 


Mailing Address. 
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CANADAIR CL-44. Canada’s impressive new turbo-prop aircraft 
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in any of 85 vital areas. It was designed and produced 


safety with certainty 


From power-on to power-off, electronic surveillance of an 
advanced order safeguards important flight functions of 
Canada’s newest transport aircraft. Comprehensive in 
scope and sophisticated in capabilities beyond any in 
use today, the CANADAIR CL-44’s master warning light 
control system provides instantaneous, unmistakable 
recognition of incipient or actual emergency conditions 


UNITED CONTROL CORPORATION 
4540 Union Bay Place + Seattle 5, Washington, U.S.A. 


by United Control engineers, whose systems develop- 
ment experience in this area includes warning control 
systems and accessories created for such other advanced 
military and commercial aircraft as these: Boeing B-52, 
KC-135, 707...Convair F-102, F-106, B-58, 880. . 
Douglas C-133...Grumman G-159, W2F...Martin 
P6M-2... McDonnell F-101, F4H .. Republic F-105... 
Sikorsky S-61, S-62. 


Valves and Actuators - Fuel System Components 
Temperature Control Systems - Transducers 
Computing Systems - Ground Support Equipment 
Environmental Conditioning - Servo Systems 
Integrated Instrument Display 
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— OVER 50 YEARS: THE SECOND 


CANTOR LECTURE OF THE R.S.A. 


concentrated within fifty years of the twentieth century. 
Created during the first eight years of the century, as a 
result of investigations and experiments made in the preceding 
hundred years, the aeroplane has evolved during the subsequent 
five decades into the most significant vehicle ever devised by man. 
Today, aircraft are still far from perfected and their evolution con- 
tinues at headlong pace, but 1958 is perhaps an appropriate time 
at which to attempt to trace the pattern of their development.” 

This was the introduction to the second Cantor Lecture on 
the subject of the aeroplane, given before the Royal Society of 
Arts on December 1 by Peter W. Brooks, B.Sc.(Eng.), A.C.G.L., 
A.F.R.Ae.S., and titled The Development of the Aeroplane. The 
paper reviewed developments during the period 1908-1958 in the 
fields of aerodynamics, structures and powerplants. The interplay 
of the various conflicting factors is discussed; for example, Mr. 
Brooks notes that increases in lift coefficient “have done some- 
thing to —- the effect of the astonishing growth in wing 
loading . although he also points out that trends in minimum 
flying speeds have been less satisfactory, and have of necessity 
“been associated with remarkable changes in ground facilities.” 

During this 50-year period, Mr. Brooks said, a world total of 
more than £200 thousand million (in 1958 values) had been spent 
on aviation. It appeared that over 14 million aeroplanes had been 
built, varying in value from light machines at a few hundred 
pounds to large jet bombers and transports each worth several 
million. The total comprised about 5,000 before 1914; nearly 
200,000 during the 1914-18 war; about the same number between 
the wars; almost 700,000 during the 1939-45 war and “getting on 
towards half a million since.” More than one-third of the total 
were built in the U.S.A. 

Peter Brooks has lavished time and effort on this paper; it will 
undoubtedly be of immense value in putting a mighty picture into 
a perspective capable of assimilation in about an hour’s reading. 
In fact, it might profitably be expanded into the most well- 
balanced semi-technical history of aircraft design yet attempted. 

Below and on the following pages are three valuable tables— 
each obviously the end- product of many hours of labour—in which 
are outlined broad stages in the evolution of the aerodynamics, 
structures and powerplants of aeroplanes. In the original paper 
these are supplemented by numerous sketches of constructional 


“Tie entire development of the practical aeroplane has been 
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In the diagram above are plotted take-off requirements (bold horizontal 
lines) of transport aircraft which have operated into London. These 
are plotted against the run available at the contemporary London air- 
port. The author leaves the reader to draw his own conclusion 


TABLE !: AERODYNAMICS 


Life- 
Period of Design 
ascendancy | configurati Stability and control controlling | controlling 
devices devices 


Important refinements 


| 
(Ib/sq ft) |(percent)] min. | Max. 


Tail-firse Unstable as designed. Rear | None 
biplane rudder, front elevator, 
wing warping. 


1903-1910 


Propelier 


Wheeled undercarriage 


14-2 2 30 ” 


Boxkite Limited stability. Lifting 
biplane tailplane. Rudder, front 
and/or rear elevator, side 
curtains or ailerons. 


1907-1918 


Propeller 


deletion of front elevator. 


Side curtains removed, nacelle 
accommodation, simplified tai! 
unit with non-lifting cailplane, 


1908-1958 | Braced Stable. Lifting tailplane. | Handley Page 


(continuing) | monoplane Rudder, elevator, wing | slots, flaps. 
warping or ailerons. 


Non-lifting tailplane, enclosed 
fuselage, faired undercarriage. 


1910-1945 | Tractor Stable. Lifting tailplane. | Handley Page 
biplane Rudder, elevator, side cur- | slots, flaps. 
tains, wing warping or 
ailerons. 


Non-lifting tailplane, enclosed 
fuselage, lateral and longitu- 
dinal dihedral and stagger for 
stability, wash-out, differential 
and Frise ailerons, “Eversharp”’ 
cowling, Townend ring, NACA 
cowling, faired undercarriage. 


Thick-wing Stable. Rudder, elevator, | None 
moncplane ailerons. 


1915-1932 


Propeller 


Retractable undercarriage, 


Townend ring, NACA cowling, 


wing fillets. 


15-20 20-15 


VTOL 


1932-1958 | Flapped Stable. Rudder, elevator, | Nose and trail- | Flaps, pro- | improved wing sections, jet and 15-125 15-3 ” X 100 
(continuing) | monoplane ailerons. ing tes flaps, | pelier and | turbo-prop power units. to 
air brakes. 125 | 1,500 
1944-1958 | Swept-wing Stable (sometimes with ar cone trail- | Flaps, air | Tail-less crescent and delta 50-125 8-3 100 | 500 
(continuing) | monoplane artificial assistance). Rud- — flaps, | brakes and | configurations, rocket propul- to 
der, elevator, ailerons/ blown laps, lift- | tail para-| sion, area rule. 125 11,500 
spoilers or elevons. for | chute. 


TAKE OFF DISTA = with 
4 1919 | ON 4A 3723 je js] Is je |? 
1922 | ow 34 6760 } 
1923 | | 
924 | HP wee 12500 | 
HP 12800 
‘ 1926 | Aw ARGOSY | 18.000 
CROYOON 
1929 | aw ancosy 19000 
1936 | LocKHEED 14: 17800 
1942 CONSOUDATED LBeraTOR | 56,000 
1943 | avro |. 68000 
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x 
techniques and of complete aircraft of exceptional significance. diagram 
The text which accompanied the tables and illustrations must = ~ we : 


have appeared an impossible challenge before it was written, but : - 0 + : 
it is both succinct and readable. Although the author is careful on — WORLD SPEED AECEND— me 
not to moralize or condemn, it is hard to escape the inference that P? 
aeroplanes have not necessarily been getting safer—a suggestion ~- - of pate of A 
which seems obvious from the diagram of take-off performance 
on the previous page. The paper includes a brief bibliography. ye vn yen id 

The first R.S.A. Cantor Lecture in this series, reported in IGHT AIRCRAFT 
Flight of November 28, was by C. H. Gibbs-Smith and was  5¢ 2 bold prophet w we 
devoted to The Birth of the Aeroplane. The final lecture, The Wold extuapolote | 
of was due to be given by Eric Mensforth years CALENDAR YEARS 


TABLE Il: STRUCTURES 


Important Originators 
Type of structure Materials refinements Loaded weight of type of Remarks 
(ib) structure 


1903-1925 “Stick-and-string”’ Wood (spruce, ash, Tractor layout. Plywood- | $00-20,000 Wenham, Triplanes and quadru- 
biplane birch), steel fittings, covered fuselage. Mixed Chanute, the planes and limited popu- 
fabric covering metal/wood construction Wrights larity 


1908-1958 Braced monoplane Wood, metal or mixed | Glass-fibre laminate s Cayley, Henson,| Braced monoplanes are 
(continuing) wood/metal construc- covering Lihenthal, still common for light air- 
tion, fabric covering Bleriot craft 


1914-1945 Metal /fabric biplane Light alloy or steel struc- | Metal monocoque fuse- | 1,000-30,000 Breguet, Short | Notably British designs, 
ture, fabric covering lage. Alclad 1925-35 


1917-1945 Metal monoplane (skin | Sceel or light alloy main | Smooth skin 1,000- 30,000 Junkers, Dor- Notably Junkers and Ford, 
not fully load-bearing) | structure, light alloy nier, Rohrbach | cantilever, and Dornier, 

(often corrugated) usually braced, designs. 

Rohrbach braced for tor- 


covering 
sion only 


1918-1945 Stressed-skin wooden Wooden wing with ply- | Wood monocoque or 1,000-30,000 Fokker, Notably Fokker designs. 
monoplane wood covering. Steel metal monocoque fuse- Lockheed All-wood stressed skin de- 
tube fuselage, fabric lage signs are still common for 

light aircraft 


Light alloy or steel struc- | Metal stressed-skin J Notably Steiger 
ture, fabric covering wings. Alclad. Elimina- Esnault-Peiterie,| and Wallis Geodetic de- 

tion of flutter aerodyna- Dewoitine signs 

mically and by mass- 
balancing 


1928-1958 i i i integrally machined light 
( I alloy sheet, pressings | alloy members. Plastic Rohrbach, 1920s lew es to American 
and extrusions bonding and foam fill- Short, Northrop| development in the 1930s 
ings. Fibre-giass lamin- 
ates, stee! and titanium 


TABLE POWERPLANTS 


Specific 
Important developments Maximum Weight fuel Remerks 
consumption 
(Ib/h.p. hr) 
Dual ignition. Gearing 0.60.5 Originally derived from 
car engines. 
Gearing. Sleeve valves. Broad- 0.60.4 Vees and broad arrows, 
arrow and H configurations. upright and inverted 
Supercharging. Variable-pitch 
and constant speed lers. 
Higher-duty fuels. 
tion 


Monosoupape 


950 


1908-1925 


1909-1958 Radial Gearing. Sleeve valves. Super- | 20-3,500 h.p. 80.9 0.5-0.4 Single and multi-row 
(continuing) © charging and compounding. 
n Variable pitch and constant 
' 
n 
1911-1958 e Air-cooled | Horizon- Gearing. Supercharging. Vari- | 5-500 h.p 6-1 0.70.4 Most common type of 
(continuing) s tally able-pitch and constant speed light aircraft engine 
opposed propellers. Higher-duty fuels today 
1913-1918 Vee Gearing. Supercharging. Vari- Pp. Upright and inverted. 
able-pitch and constand Brief revival in 1930s 
propeliers. Higher-duty fuels 
1925-1958 In-line 50-350 hp. +2 0.60.5 Upright and inverted. 
(comtim ing) type of 
aire 
engine before 1939 
1944-1958 G Centrifugal | Turbojet Water/methanol injection. Af- | 200-2,500 h.p.* 2.0-0.3° 5-2.5* Obsolescent today ex- } 
(continuing) a compressor terburning. Twin-spool. By- 1300-4,000 Ib. s.t.) cept in smallest sizes 
= Ducted fan. “Exotic 
1944-1958 tor Coasting 400-7000 h.p.* 25-0.2° 2.5-2° 
(continuing) ib s.t.) 
“4953-1958 | Centrifugal 400-2,000 hp. 1.3.06" 1.0.0.5 
(continuing) i compressor 
n —————| Turboprop | Water/methanoi . Free Combined axial and ; 
Axial power turbine. Twin-spool 1,000-12,000 h.p. 0.8-0.3* 0.70.4 centrifugal 
compressor compressors) 


*Based on the assumption that 2.5 ib thrust =1 h.p. 


Period of 
ascendancy 
Piston 
: Period of | engine Engine type 
endency | or gas 
turbine 
1903-1920 In-line 
| Vee 
5 
° 
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AIR SURVEY 
IN FRANCE 


Its Development and Present Status 


HE highly specialized technique of air survey has developed 

along various lines in different parts of the world. With its 

strong implications in military matters and in questions of 
land ownership, survey for mapping purposes has often been the 
prerogative of the State or has been controlled by it; and the “Blight” photograph 
adaptation of aircraft and airborne techniques has therefore also One of a number of Hurel-Dubois HD.34 survey aircraft operated by 
developed on a national or regional basis. the Institut Gé phique Notional. Powered by two Wright R-1820s 

This has certainly been the case in France where, by World Segre, 
giving 1,520 h.p. each, the HD.34 can cruise for eight hours at 

; War 1, a long tradition of photogrammetric mapping had existed 15 000ft 500 miles f wy & ith @ photographic load of 

since Colonel Laussedat, “the father of photogrammetry,” had some togr 

: ses 5,700 |b. Plate magazines are looded and handled by an overhead 
begun his work in about 1850. It was in this tradition that French = stom. The sesswhesl only is sotvactable 
technicians in 1919 tackled the difficult problem of developing gentry system. 
plotting machinery to make use of aerial photographs. They were ; 
already aware of the tremendous advantage to be gained by the use. companies in the world, which can now offer a fully-automatic 
of aircraft, and several plotting machines were soon developed. plate camera equipped with a wide-angle lens. This machine 
Of these, the stereotopograph produced by Poivilliers-S.O.M. carries a magazine of 96 plates measuring 19 x 19 cm and has a 
was to be adopted on a considerable scale and developed toa very lens of 125 mm focal length. French operators, in fact, ptr +e 
high degree. From 1935 onwards, and more especially after 1945, that only the plate can provide a base for photographic emulsion 
the Société d’Optique et de Méchanique de Haute Précision at sufficiently stable to satisfy the precision requirements of mapping 
Paris constructed and delivered throughout the world about 150 _ photography. 
of these machines. The design was continually developed and Operational techniques developed in step with the equipment. 
improved to keep pace with the evolution of modern techniques. The French army survey service had, in 1920, the task of preparing 
At present, ninety stereotopographs of first-order accuracy up-to-date maps of metropolitan France and North Africa 
(Type B) and sixty of second-order (Type D) are in service with respectively at scales of 1: 20,000 and 1:50,000. It therefore 
both official and private survey companies, notably in France, greatly encouraged the efforts of the research workers and, as.soon 
Belgium, Yugoslavia, Syria, Lebanon, Persia, Morocco, Tunisia, as the first plotting machines appeared, strongly supported the 
Uruguay, and Argentina. Few companies have a longer produc- introduction of photogrammetric methods. In 1940 the organiza- 
tion record. tion was re-named the Institut Géographique National and in 

: Plotting can give the best results only if the original photograph —_1943 it was charged with the preparation of new maps of the whole 
has been taken with appropriate and highly accurate equipment. French Union. Since then it has epnemationtiy increased its 
It was for this reason that the French manufacturers developed capacity and productivity and has consequently become one of 
specialized cameras in parallel with the plotting machinery. From the most important photogrammetric map-making organizations 

: 1934 onwards, while other companies were using batteries of in the world and works on an industrial basis. 

{ cameras in order to increase the field of view, the French decided Because it had early been understood that the precision and the 
on the use of a single wide-angle lens, a method which has since information derived from a photogrammetric map depended in 
been generally accepted. Investigation of the problems led the the first place on the quality and regularity of the photographic 
S.O.M. company to produce a whole range of lenses of wider and _ cover, the military survey service formed a specialized air-survey 

4 wider angle, one of the latest of which is the Aquilor, with its focal squadron in 1938. There are now no fewer than four such 

: length of 125 mm, 19 x 19 cm format and viewing angle of 90 deg. squadrons formed into a group of the Institut Géographique 

; This lens can be made in large numbers while maintaining National. They are equipped with about fifteen Boeing B-17 and 
remarkably constant optical characteristics—an important asset Hurel-Dubois HD.34 aircraft and about a hundred cameras of 
for precision plotting. It is hardly advisable at present to exceed various types. Their mission is still to provide a systematic and 


; the 90-deg angle, because various factors, including that of atmos- complete photographic coverage of all the territories in the French 
pheric refraction, can subsequently cause a loss of precision. _ Union and, in addition, to fulfil requests for special coverage in 
S.O.M. has produced several hundred cameras of all types, with any scale from agencies all over the world. 


long and short focal lengths, using plate or film and different The area photographed by the group in recent years has varied 
formats. It was one of the first, and still remains one of the few between 1,500,000 and 2,000,000 sa km for maps at scales between 
1:5,000 and 1:80,000. Between 1952 and 1955 the four French 
photographic squadrons alone accounted for 45 per cent of all the 
areas photographed throughout the world. Outside the French 
Union the group carried out photography for large-scale maps of 
Luxembourg and the Saar and completed other assignments in 

ny, Austria, Lebanon and elsewhere. Because the crews 
are specialized and highly trained they achieve exceptionally 
exact navigation using methods specially developed for this 


Purpose. 

The Institut Géoeraphique National has from the beginning 
concentrated on producing a method of plotting which can be 
applied by unskilled operators without special technical training. 
Their only @ priori oualification is that they should have good 
stereoscopic vision. About 115 first- and second-order plotting 
machines are now being used by these operators in several sections 
specializing in large-, medium- and small-scale work. These 
sections together produced maps of 180,000 sa km of ground 
during 1957 at scales between 1 : 20,000 and 1 : 100,000, as well as 
some special work at larger scales. The employment of relatively 
unskilled personnel keeps costs down while quality is still main- 
tained at the highest level by careful checking and control at every 
stage of production. 

During the last fifteen years the Institut Géographique National 
has carefully studied simple methods of acrotriangulation, the 
process requirea to establish dimensionally accurate networks of 
check points on which the plotting of topographic features can be 


French operator supervises vertical survey cameras mounted in the 
former ball turret location in a Boeing B-17 
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based. This is particularly important when preparing maps of 
regions which are \ y inhospitable to the ground teams 
who are often relied upon to prepare the initial triangulation. 
French territories in tropical and equatorial Africa, moreover, 
rely on the rapid production of accurate maps for their effective 
future development. Since 1950 these methods have been sys- 
tematically applied and constitute the normal French procedure 
in triangulation. Organizations in other parts of the world still 
laggely prepare triangulation on the ground and have only applied 


acrotriangulation on a sporadic or experimen 
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The quality and effectiveness of French equipment and 
methods, both in aerotriangulation and in plotting, were proved by 
the controlled tests organized by the International Photogram- 
metric Society, the results of which were published during that 
Society’s congress in Stockholm in 1956. All the results obtained 
by the Institut Géographique National were shown to be at least 
equal to, if not better in precision and detail than, those produced 
by other organizations. 

These results can be mainly attributed to the highly centralized 
organization of the Institut by which all the very different special 
phases in the production of a map—aerial photography, work on 
the ground, aerotriangulation and plotting, editing and printing of 
maps—are combined in a single establishment. Their work is 
closely co-ordinated to produce an effective end product and all 
improvements can be aimed solely at raising the quality of the 
maps produced. 

It is also noteworthy that in France other official agencies like 
the Cadastral Service and the survey department of the Ministry 
of Reconstruction and Housing both habitually employ photo- 
grammetric facilities for land-ownership and town surveys. They 
have developed their own methods and equipment to handle their 
particular problems. In addition, a number of private companies 
possess first- and second-order plotting machines which can take 
care of work which does not fall within the province of the official 
map-making organizations. 


T first glance the recently 
published Census of Pro- 


Average number — 


ducnon* for 1957 suggests that a 
the British aircraft industry is Year | output | output | including 


Net Total, 


proving to be a fertile field for the working Opera-| “em- em- | materials | and stocks a building 
application of Parkinson’s Law. pro- tives | ployees| | ployees| and fuel | of finished | vehicles 
Last year’s Board of Trade products | acquired 
figures show that although total £ million Thousands £ million 
employment fell, and output 
1954 | 3945 | 1956 | 2418 | 165.1 873 | 438 —36 +341 8.3 37 
started to slacken, the number of | 9s | 436.4 | 2325 | 2568 | 171.6 9 | 531 | +63 | +175 | 104 49 
other employees”—and this is 1956 | 529.0 | 263.1 271.2 176.3 95.0 108.6 +5.4 +549 149 63 
171.9 | 978 | 1096 +23 +39.8 13.1 5.3 


more or less equivalent to 1957 | 559.6 | 269.1 269.6 


“white-collar workers” — con- 
tinued to rise. Another mani- 
festation of Parkinson’s Law is that the remuneration of these 
“other employees” increased four times more rapidly than did 
their total employment. Even more remarkable is the fact that 
salaries and wages paid to “operatives” increased by 1 per cent 
while their number fell by 3 per cent. : 

In both the American and British aircraft industries, for every 
two blue-collar workers there is one white-collar worker. In 
both countries the proportion of non-production staff has been 
increasing steadily year by year, with Britain always in the lead. 

The gross output of the U.K. industry continued to rise, and 
last year reached £560m. But this figure, which represents the 
total value of all goods produced by every company, includes what 

of Trade politely describe as “an element of duplica- 


*Summarized in the “Board of Trade Journal” for November 21. 


ition toggle switch (with a priately shaped knob) marked 
“Up,” “Auto” and “Down.” “Up” and “Down” here also corres- 
pond to the existing manually-selected settings and override 
“Auto.” In “Auto,” the flaps are automatically extended when 
land glide attitude is selected. The speed safety switch and an 
interlock circuit lock the flaps up at speeds of over 160 kt, and in 
all attitudes other than land glide and overshoot. An override 
command allows the ground controller to prevent the flaps extend- 
ing during a single-engined approach and landing. 

Air-brake control is also arranged for “Out,” “In” and “Auto” 
and the first two again override the “Auto.” In “Auto,” the air- 
brakes are automatically selected from the airspeed-control system 
so that, in the fast and slow level attitudes, they extend if the 
actual airspeed exceeds that demanded. In fast glide (above 
2,000ft) the air-brakes are extended when the datum speed is 
reached, and also during transition to slow level until the actual 
airspeed falls for the first time to that demanded. In climb, glide 
below 2,000ft (land glide) and overshoot the brakes stay in. 

Automatic control of the wheel-brakes is selected by a master 
switch in the cockpit. Before take-off, ure is admitted to the 
brakes via a solenoid valve which is de-energized to release the 


CANBERRA FOR MISSILE TRIALS continued from page 906) 


tion.” To reach a figure representative of “the value added to 
materials by the process of production,” the Board deducts from 
gross output the amounts paid for materials, fuel and transport, 
together with the value of all subcontracted items, the 
balance being described as “net output.” This was valued 
last year at £269m, a 2 per cent gain on 1957 and probably 
the industry’s peak figure for some time to come. To put the 
aircraft industry into perspective, the value of its output is rather 
more than that of the radio and electronics industry and rather 
less than that of the clothing business. 

Despite a slow rise in the value of output, the other financial 
items point towards a decline in aircraft production. Although 
stocks of materials and fuel continued to rise, the rate of growth 
is tailing off. Similarly, the value of capital expenditure fell in 
1957 for the first time since 1954. 


brakes just after full power is attained. The brakes are again 
momentarily applied to stop the wheels spinning immediately 
before retraction of the undercarriage. 

Brake pressure is re-admitted to the brake system via the solenoid 
valve when land glide is selected, but the anti-skid device prevents 
the brakes being applied until after wheel spin-up following 
touch-down. After touch-down, differential brake is automatic- 
ally applied through the rudder channel. When a human pilot is 
on board the brakes can be normally operated. In order to stop 
the aircraft again in the event of a baulked take-off, the brakes are 
automatically applied on the command “Fuel off.” 

A braking parachute is automatically streamed after touch- 
down, but only when land glide has been selected. The ’chute 
may be normally streamed and jettisoned by a human pilot should 
he require its assistance. 

The Canberra U.10 is fitted with equipment which automatic- 
ally records missile miss-distances for subsequent analysis. The 
system was developed by Shorts in collaboration with the Weapon 
Research Establishment in South Australia. Timing sequences 
to operate the equipment in co-ordination with missile firings are 
initiated from the ground. 


] 
ta) basis. 
| 
‘ | 
| 
| 
Pe 


FLIGHT, 12 December 1958 


~ 


) 
PROPELLERS 


de Havilland 


propellers 


have been selected 


for the 


DE HAVILLAND PROPELLERS LIMITED 


HEAD OFFICE: HATFIELD, HERTFORDSHIRE, ENGLAND 


ie 
| 
} 
- 
y 
na 
4 ] 
i | 
4 
q 
. 
CL 
q 
—— 
x 
- 


FLIGHT, 12 December 1958 


Men of Skill and Experience 


KUNIYUKI SUZUKI 


Shell Fuelling Crew 
Supervisor at Tokyo 
International Airport, Japan 


ONE OF THE MEN RESPONSIBLE FOR SHELL WORLD-WIDE AVIATION SERVICE 


| 
var 
‘ \ 
| 
| | 


An impression by John Stobart of an R.C.A.F. CL-44 (known to 


CANADAIR CL-44 


LEXIBILITY and economics of a wholly aes 
order” was the used of the Tyne-powered Canadair 
CL-44D design in Flight’s review of the world’s commer- 
cial aircraft on July 25 this year. Although the first machine of this 
type—the first of eight CC-106 transports for the R.C.A.F.— is not 
expected to fly before next October, the design and construction 
of the basic machine and the interior layout of the civil CL-44D 
are of particular interest at the present ume. Capable of carrying 
up to 167 passengers, the Canadair Liner, as it is known, promises 
real economy plus long range 

To date, Canadian Pacific J Air Lines have expressed an interest 
in the CL-44 (and have been quoted a November 1960 delivery 
date by Canadair) and a number of other international airlines are 
also keeping an eye on the machine’s capabilities. But the future 
commercial prospects of any long-range turboprop transport must 
depend on the answer to the question of the airline fare differential. 
If a two-level fare structure were generally accepted by the world’s 
airlines, the CL-44 could open up a vast new market in low-cost 
air transport. It will have a lower direct operating cost, the 
company state, than any other aircraft on offer to the airlines. 

The CL-44’s Britannia ancestry is well known, and may be said 
to have begun with the design and manufacture by the Montreal 
company of the CL-28 maritime reconnaissance aircraft, an un- 
pressurized derivative of the Britannia ered by four Wright 
Turbo-Compound engines (Flight, Oct 4, 1957). The CL-44 
was originally planned as a “stretched” Britannia powered by 
Bristol Orions, and when development of this engine ceased a 
switch was made to the Rolls-Royce Tyne—-without postponing 
the first-flight date. 

In most respects the construction of the CL-44 airframe follows 
Britannia practice. As in the case of the CL-28, however, numerous 
changes in systems, materials, accessories and equipment have 
been made in conformity with North American practice and to 
meet customer requirements 

These changes include the adoption of a 3,000 Ib/sq in hydraulic 
system, mechanically-driven blowers for cabin pressurization, a 
new electrical system, and an auxiliary power unit based on 
a Blackburn-Turboméca Artouste gas turbine. In addition the 
wing structure has been revised to provide integral tankage for 
a greatly increased volume of fuel. 

AIRFRAME STRUCTURE. The wing group consists of a 
primary structure, leading edges, wingtips, ailerons, servo-tabs 
flaps, spoilers, compartments within the box spar for flexible fuel 
cells and integral tanks and stowage for four life rafts. 

With the exception of the main underskin, of 24ST aluminium- 
alloy clad sheet, the wing structure is of 75ST. The uniformly 
tapered box spar comprises upper and lower skins stiffened by 
close-pitched spanwise stringers, vertical shear webs at 15 and 
50 per cent chord, and chordwise ribs. The sectioned leading-edge 
structure carries a hot-air duct for thermal anti-icing. 

Double-slotted flaps and ailerons are similar to those of the 
Britannia, and at speeds up to 200 kt aileron action is assisted by 
spanwise spoilers, located as on the CL-28 along the upper surface 
between ailerons and outer nacelles. For emergency descent the 
landing gear may be lowered as a speed-brake. 

Compared with that of the Britannia, the tail assembly employs 
hot-air ducts (in place of electric mats) for fin and tail-plane anti- 
icing, and the upper part of the fin is isolated by a structural 
dielectric insert to form a fin cap 

The fuselage is constructed of 24ST skinning riveted to con- 
tinuous 75ST longitudinal stringers and frames, with local rein- 
forcement by longerons, bonded skin lamination or riveted plates 

where necessary. Apart from the increased cabin length, a major 


the Service, who hove ordered eight, as the CC-106) at Dorval 


difference from the Britannia lies in the provision of two large 
power-operated cargo doors, which hinge at the top and open 
outwards, on the port side of the fuselage. The forward door 
measures 75in high X 93in wide and incorporates a 60in < 28}in 
crew entrance door; and the rear door, including the 64in x 36in 
passenger entrance door, has a clear opening of 78in x 120in. 
There are three underfloor baggage doors on the starboard side, 
each measuring 26in x 54in. 

INTERIOR. As illustrated in the cutaway drawing, the in- 
terior layout of the CL-44 incorporates (a) faired, unpressurized 
nose section, (b) crew compartment, (c) main passenger cabin with 
167 seats, toilets, washrooms and galley, (d) un tail 

“eee baggage holds, and (f) 


section, (e) two pressurized 
various equipment com 

The crew compartment has stations for pilot, co-pilot, flight 
engineer (or “systems operator”) and navigator, and also a galley 
and toilet. A cabin crew of three is envisaged, whose folding seats 
are at the rear (2) and front (1) of the main passenger cabin. 

LANDING GEAR. The fully retractable undercarriage is of 
basic British Messier design, re-engineered by Canadair and 
manufactured under subcontract by Jarry Hydraulics, Montreal. 
Each main gear comprises a bogie carrying two pairs of wheels in 
tandem pivoted to an oleo-pneumatic shock strut hinged at its 
upper end to the wing box spar and braced by a forward tele- 
scopically extending drag strut. Retraction (backwards into the 
inner nacelles), extension and locking of the main gear is a com- 
bined hydraulic/ mechanical operation. 

The steerable twin-wheel nose gear incorporates an oleo- 
pneumatic shock-strut (swung from a cross-beam in the fuselage 
nose) which is braced laterally by struts, with fore-and-aft loads 
being transmitted by a folding drag strut. Retraction (forwards) 
and extension is hydraulic, and the uplock and downlock engage 
mechanically and are released hydraulically. 

POWERPLANT. The aircraft is powered by four Rolls- 
Royce Tyne 12 515/10 twin-spool axial turboprops of 5,730 e.h.p. 
each, driving 16ft diameter, four-bladed de Havilland Hydromatic 
4/7000/6 reversible propellers. Directly mounted engine-driven 
accessories include Lucas main fuel pump, starter, and h-p. and 
l-p. governor; Plessey fuel backing pump; Rotol propeller syn- 
chrophasing alternator; and D.H. propeller controller and feather- 
ing pumps. A remotely mounted gearbox, driven by a shaft from 
the l-p. compressor, carries Sundstrand constant-speed drives, 
Westinghouse A.C. generators, Vickers hydraulic pumps and 
Godfrey cabin superchargers. 

A main annular air intake and an auxiliary scoop top and bottom 
are incorporated, the auxiliary intakes providing air for cabin 
pressurization, wing anti-icing and ventilation and cooling air for 
engine oil coolers and accessories. The exhaust system is designed 
to utilize residual thrust and consists of a “plug-in” engine exhaust 
pipe with an upswept tailpipe. 

fuel system employs two port and two starboard main tanks 
(inboard 1,910 Imp. gal each; outboard, 1,887 gal each); port and 
starboard outboard auxiliary tanks (458 gal each) and a centre- 
section auxiliary tank of 1,640 gal. With the =xception of the centre- 
section tank, made up of six flexible fuci cells, all tanks are of 
integral construction. Total usable fuel capacity is 10,150 Imp. 
gal, compared with 8,580 in the Britannia 320. 


AUXILIARY POWER UNIT. The Blackburn-Turboméca 
Artouste 511/001 auxiliary power unit provides compressed air 
for low-pressure air starting of the main engines and for cabin 
conditioning, electrical power for ground servicing, and hydraulic 


(Continued on page 916, after cut-away drawing of CL-44) 
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CANADAIR CL-44D 
Four Relle-Reyce Tyne 12 turboprops of 5,730 «.h.p. each 


Dimensions: Span, 142ft . 136ft Bin; height, wi 
area, 2,075 sq ft; aerofoil section, root, 25017; tip, NACA 4413 modified. 
aspect ratio, 9.76; dihedral, 3 ; toval flap area, 410 ft; aileron area 


(each), 70.2 aq ft; cail span, Bin; tailplane area, sq ft; elevator 
area (each), 85 aq ft; fin and rudder area, 356.4 aq ft; rudder area, 92.2 sq ft; 
outside fuselage diameter, 12ft; undercarriage track, 31ft; wheelbase, 
48% 341m; cabin dimensions, see Payload Accommodation section of text. 


w : Maximum take-off weight, 205.000 Ib; maximum ing weight. 
10, maximum rero-fuel ight, 155,000 ib; empty 
(passenger, international), 104,388 ib; (cargo, international), 92 tb. 


Performance: C.A.R. take-off field length (at 205,000 ib), 7,600ft; time to 
15,000% (at 205,000 ib), 224 min; time to 20,000% (at 180,000 ib), 24 min; 
@t 20,000% (at 170,000 ib), 340 kt; C_A.R. landing field length 
(ac 14, tb), 6.200%; payload-range characteristics (international), see 
i (¢ ). cargo payload, 65,780 Ib; range with this pay- 
(2 br fuel reserve), 3,000 n.miles. 
Engine Performance: Take-off (sea-level), 15,250 r.p.m.; 5,300 s.h.p.; 
5,730 @.h.p.; 0.463 Ib/e.h.p./hr specific fuel ption. 
(see-level), 14,100 r.p.m.; 4,620 shp.; 4,975 0.464 
320 ke T.AS. (25,000f), 13,500 r.p.m.; 2, s.h.p.; 3 eh.p.; 
0.398 Ib/e.h.p./hr. 


CANADAIR CL-44... 
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70 Nacelle structure (jet-pipe re- 
moved) 
71 Firex bocties (CF 3BR agent) 


7S Titanium structure 

76 40 kVA and 60 kVA alternators 
(constant-speed drive) 

77 40 kVA alternator (cs. drive) 
and cabin blower 

78 6 kVA alternator and cabin 


blower 

79 Rolls-Royce Tyne 12 (engine 
change unit) 

68 intake anti-icing air from intake 
guide vanes 

81 Zone 1 venting 

Alternator cooling air 

83 Oil-cooler housing 

84 Oil cooling air flap 

85 Auxiliary gear-box 

86 Havilland Hydromatic 


propel’ 

87 inboard auxiliary fuel cells 
(1,640 imp. gal) 

88 Tank end-rib 

8? integral wing tanks (main, 7,594 
imp. gal; outboard auxiliary, 


94 Engine fuel supply 

9S Retractable fuel-jettison 

96 Pressure-refuelling point, 
gai/hr 

97 Gravity filler 


ay 
te, 


103 Maximum flap angle 45 deg 

104 Flap indicator switch 

105 Spoiler, 48 deg up with max. 
down aileron-tab 

106 Spoiler actuator 

107 Aileron control-tab variabie- 


109 Aileron override limit stop, and 
torsion bars 

110 Aileron anti-float torsion bar 

111 Wing section, root, NACA 25017, 
tip, modified 4413 

112 Rearward retracting main gear, 
4 12in tubeless tyres, 

113 Door actuation 

114 Thermal-anti-iced leading edges 

115 Combustion heater 

116 Intake to 115 

117 Combustion heater delivery to 
leading-edge anti-icing 

118 Combustion heater access door 

119 Elevator trim-tab 

120 Elevator control-tab: variabie- 
ratio actuator 

121 Rudder control-tab: variabie- 
ratio actuator 

122 Control-lock cylinder 

123 Fin attachment 

124 Dielectric structure 


128 Bendix weather-radar scanner 
129 Glide-siope aeria! 

130 V.H.F./V.O.R. aerial 

131 Marker aerial 

132 A.D.F. loops and sense aerials 
133 Radar altimeter aerials 

Skin thicknesses :-— 

134 .063in 

135 O71in 

134 .080in 

137 040in 

138 .125in between main frames 
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CONSUMED, 


FLIGHT 


Payload/range and fuel char- 
acteristics (left) and direct 
operating costs (right) for 
cargo (solid line) and 167- 

(dotted) versions of 
the C144. International 
operation and 2-hr fuel re- 
serve are assumed except for 
indicated domestic curve (44- 
hr reserve); A.T.A. 1955 

method is used for d.o.c. 
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power for operating the cargo doors. The aircraft requirements 
are 2.1 lb/sec air at 3.32 pressure ratio plus 16 s.h.p. for engine 
starting; 2.164 Ib/sec air at 3. _ _—— ratio for air-conditioning; 
and 25 s.h.p. for electrical po 

The Artouste and its enoaieand alternator are mounted as a 
complete unit inside a canister which is suspended athwartships 
from structural frames in the nose compartment. Controls for the 
a.p.u. are duplicated at the flight engincer’s station and in the nose 
bay, and air delivery for main engine starting is under the pilot's 
control. An hydraulic pump is mounted on an auxiliary-drive 
position on the engine to provide power for cargo-door actuation. 

SYSTEMS. Flying controls follow Britannia practice, with 
the dual cockpit controls connected via gearboxes and torque tubes 
to trailing-edge servo-tabs and not to the control surfaces them- 
selves. Inboard servo-tabs on the ailerons are connected to the 
rudder servo-tab system so that bank is applied and effective 
dihedral increased under yawing conditions. Artificial feel is 
provided for the elevator control by an hydraulically operated 
system which senses control displacement and I.A.S., and for the 
aileron and rudder controls by springs. 

~~ instrumentation. Dual Collins FD-105 Integrated 
Flight Systems are installed, providing full instrumentation for 
V.O.R., LL.S., glide-slope, heading and attitude displays. 

Hydraulics. The main hydraulic system has an operating pres- 
sure of 3,000 Ib/sq in. Pressure is supplied by two constant- 
delivery hydraulic pumps mounted on the constant-speed units of 
the inner engines, and provides the following services: (a) main 
and nose landing-gear retraction, extension and unlatching and 
main gear bogie-beam rotation, (b) nosewheel steering, (c) wheel 
braking, (d) control-surface ground locks, (¢) front and rear cargo- 
door operation and (f) propeller brake. 

Should the main hydraulic system fail, emergency operation of 
the landing gear and brakes is accomplished pneumatically. 

Electrics. The main electrical system of the CL-44 is a 115V, 
400-cycle system powered by three 40kVA, 208 /120V, three-phase 
alternators, driven at 6,000 r.p.m. by constant-speed units on 
engines No. 1, 2 ee and 4 and to operate fully 
paralleled or independent! y. In addition, a variable-frequency 


A.C. system is supplied by three 60kVA alternators mounted in 
nacelles No. 1, 3 (standby) and 4. A secondary 28V D.C. system 
is supplied from transformer rectifiers fed by the primary constant- 
frequency A.C. system. 

Radio and Radar. Typical equipment comprises: communica- 
tions—dual Collins ANJARC38 H.F. transceivers and single 
Collins V.H.F. (17L-7 transmitter and 51X-2 receiver); 
navigation—Bendix RDR-1C weather radar, dual Collins VOR- 
101 systems, dual Collins 51V-3 glide-slope receivers, marker 
beacon receiver, dual A.D.F. receivers, Edo Model 345 Loran, and 
radar altimeter, with complete provision for Marconi AN / APN- 
501 Doppler; audio—flight interphone, service interphone, and 
Collins public-address amplifier 

In connection with the H.F. equipment, dual Collins AT-102 
aerial tuner systems are installed in the fin and rear fuselage. 

Air-conditioning. A gear-driven positive-displacement type of 
air compressor mounted on each inboard engine draws air through 
a cowl-mounted ram air intake, compresses it and delivers it 
through a flow-control valve to the temperature control system. 
Each nacelle contains a primary heat-exchanger, turbo-compressor 
and secondary heat-exchanger cooling unit, and a series of valves 
to control air temperature by by-passing the cooler, modulating 
the cooling airflow through the primary heat exchanger, or divert- 
ing hot air over the primary heat exchanger from the tailplane 
muff. Separate crew-compartment and cabin temperature sensing 
elements control two independent mixing valves. 

Passenger, crew and baggage compartments are pressurized at 
a working differential of 6.55 Ib/sq in, corresponding to a cabin 
altitude of 8,000ft at a 30,000ft aircraft altitude. Regulation of 
cabin pressure is fully automatic, with manual override. Oxygen 
is provided for the crew and, by individual drop-down mask 
installations, for passengers. Oxygen storage is gaseous. 

Anti-icing. Wing anti-icing is provided by ram air which passes 
over the engine tailpipes and is ducted into the leading edges. 
Tailplane and fin anti-icing employs a dual heater system installed 
in the aircraft tail. Electrical anti-icing is utilized for propellers, 
nose cowls, windshields, pitot heads, elevator horn balances, and 
the air intakes for cabin pressurization, heat-exchanger cooling 
and tailpipe muffs. 

Payload Accommodation. The cabin of the CL-44 has a total 
length of 100ft 6in, a width of 11ft Sin and height 6ft 8in. In 
standard high-density configuration no fewer than 167 passengers 
are accommodated, eleven triple seats being located in the forward 
section and 42 triple and four double seats in the main cabin. 
Seat pitch throughout is 32in, and the central aisle is 15in wide. 

In addition to the high-density version, economy and 
economy/ first-class layouts will be available. The first of these 
will carry 161 passengers at a 34in seat pitch, and the second will 
accommodate 108 economy-class and 22 first-class passengers. 

The forward and rear underfloor baggage holds have capacities 
of 487 cu ft and 488 cu ft respectively, and the maximum baggage 
load (based on a permissible density of 20 Ib/cu ft) is 19,500 Ib. 

Conversion from passenger to cargo operations will be possible, 
the available cabin volume being 5,950 cu ft. The six longitudinal 
floor-tracks provide 5,000 Ib and 10,000 Ib cargo tie-down points, 
and the aircraft’s maximum cargo load will be almost 66,000 Ib. 

Even more impressive than the CL-44D in its potential is its 
projected successor, the CL-44E, powered by developed Tyne 11 
engines. At a maximum take-off weight of 240,000 Ib (maximum 
landing weight 200,000) this aircraft would carry a domestic pay- 
load (weight limited) of no less than 92,844 Ib—lifting the pay- 
load/range characteristics well above the top of the scale on the 
diagram on this page. 


Part of the CL-44 shop at Canadair's Cartierville plant, Montreal, show- 
ing the first front pressure-structure (left) and major fuselage jigs 
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CURRIE WOT IN SERVICE 
WITH HAMPSHIRE AERO- 
PLANE CLUB AT EASTLEIGH 


RECENT project by members of Hampshire Aero Club has 
been the construction of a Currie Wot, a single-seat ultra- 
: light biplane originally designed by J. R. Currie at Lympne 
in 1937. Two were amateur-built at Lympne in that year, but 
were destroyed during a bombing raid in 1940. The designer of 
the aircraft is at present maintenance ineer with the Hamp- 
. shire club, and it was in co-operation with Mr. Currie that John O. 
: Isaacs was primarily responsible for the construction of this third 
machine, G-APNT. 

The Currie Wot has a spruce and plywood fuselage with a 
curved fabric-covered top, and ory spruce wings. It 
is by a 35 h.p. Aeronca-J.A.P. engin 
; APNT is now on the strength of Hampshire Aero Club, who 


Span 22fe tin 
Length 18ft 
Gross weight 740 Ib 


are building six more examples for sale at a price of £600 each. 
These will differ from the first in having rearward folding wings. 
This feature was planned from the outset, and accounts for the 
non-staggered wing configuration. 

It is hoped that, by next Easter, trials will have started on a 
floatplane conversion of the type. The floats have been specially 
designed and are now being built by the Wessex Shipyard, at 
Bursledon, Hampshire. 

A more powerful engine than the Aeronca-J.A.P. would of 
course be highly desirable for the aircraft, but the usual stumbling- 
block of the non-availability of a suitable engine at the right price 
is making itself felt. The Popular Flying Association are under- 
stood to have about ten Aeronca-J.A.P. engines, and there are 
probably a few more available in this country. Powerplants such 
as Walter Mikrons, Continentals and Volkswagens would confer 
an increased performance—at an increased price (the fitting of a 
Mikron is estimated to bring the price of the machine up to 
almost £1,000). 

The Hampshire Aero Club, therefore, are going ahead with 
plans to design and build their own powerplant, which will be a 
6-cylinder radial two-stroke delivering an estimated 55 h.p. 

G-APNT is currently operating on a Permit to Fly, but the 
type is fully aerobatic and the makers hope that a full C. of A. 
will be granted. The airframe is stressed to 7g at 110 m.p.h. and 
4g at 160 m.p.h. 

The Currie Wot is essentially a home-built areoplane 
ticularly intended for construction by amateurs. Sets of 
are available at £12 10s. It is designed to operate safely from small 
meadows or fields, imposing the minimum demands on garaging 
and servicing facilities. With a selling price rather less than the 
average economy car, it should give a useful stimulus to private 
flying in this country. 

Dimensions and performance data include : — 

Powerplant, 35 h.p. Aeronca-J.A.P.; span, 22ft lin; length, 18ft 34in; 
gross weight 740 Ib; empty weight, 480 Ib; wing area, 145 sq ft; max 
speed, 75 m.p.h.; omens oe speed, hed m.p.h.; initial rate of climb, 350ft/ 
min; endurance, 3 hr; take-off 130 0 yd; landing run, 85 yd; fuel 
capacity, 7} gal. 


THE PARIS SHOW 


AMERICAN participation at the 23rd International Air Meeting 
at Le Bourget from June 12-21 will be on a greater scale than 
ever before. Eleven companies have made reservations. They are: 

Bendix, Boeing, Chance Vought, Convair, Curtiss-Wright, 
Douglas, International General Electric, Lockheed, Northrop, 
Republic, and United Aircraft (Pratt and Whitney and Sikorsky). 
Canada will be represented by Avro Canada and Orenda Engines. 


MOSQUITO APPEAL 


Wokk on the erection of a hangar at Salisbury Hall, near 
St. Albans, to house the prototype de Havilland Mosquito 
is now being put in hand—although the appeal fund is still some 
way short of its target of £1,000. Among contributions recently 
received has been one of £200 from Rolls-Royce, Ltd., and Sir 
Geoffrey de Havilland and G/C. John Cunningham are among 
the many donors named in a list of subscriptions ranging from 
fifty guineas to 2s 6d. 

Contributions should be sent to the Manager, Midland Bank, 
Ltd., 122 Finchley Road, Hampstead, London, N.W.3. 


ONLY TEN SHOPPING DAYS... 


PERHAPS because the average woman actually likes shopping, 
she is apt to begin her search for Christmas gifts well in 
advance. The average man, by contrast, neglects the duty until 
the last possible moment, with a breathless rush as the inevitable 
result. In the hope of easing this familiar situation, we offer a 
few suggestions (which, incidentally, may also be turned to good 
advantage if passed on as hopeful hints to relatives and friends). 


For example, the various journals of Iliffe and Sons, Ltd., 
publish a wide range of books associated with the particular fields 
they cover. Here are some of the books, with their prices : — 

Correcting Television Picture Faults, 3s 6d; Improve Your Television 
Reception, 5s; Brighter Photography for Beginners, 6s; Motor Cycles 
and How to Manage Them, 6s; Scooters and Mopeds, 7s 6d; Caravan- 
ning and Camping for Motorists, 8s 6d; Boys’ Book of Flight, 12s 6d; 
Car Driving as an Art, 12s 6d; Value-for-Money Motoring, 7s 6d; 
Photograms of the Year, 1959, 18s 6d; Yachting World Annual 1959, 
37s 6d. 


Several Iliffe journals also publish useful and attractive pocket 
diaries associated with their r interests; these include 
motoring, motor cycling, yachting, photography, farming (in this 
- a combined desk diary and year book) and nursing. Details 

and prices are obtainable from booksellers or from Iliffe and 
Sons, Ltd., Dorset House, Stamford Street, London, S.E.1. 


ABOUT THE TECHNICAL PRESS 


AN extremely useful guide to the various journals and other 
publications constituting the British trade and technical Press 
is now being distributed to Jeading industrial concerns, technical 
libraries and other organizations likely to be interested. Beginning 
with a foreword by Sir David Eccles, president of the Board of 
Trade, and an informative explanation of the aims and methods 
of specialized journalism, it goes on to list alphabetically some 
358 journals, year books, etc., with relevant information about 
their publishers, the fields of activity they cover, and subscription 
and advertisement rates. This 112-page booklet is published by 
the Council of the Trade and Technical Press, Imperial House, 
Kingsway, London, W.C.2. 
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World champion sailplane for 1958 was the West German HKS.3 (right), the single-seat version of the laminar-flow HKS.1. Incorporating 
vee-tail, and wing-warping for lateral control and camber-changing, this sailplane has a span 
On the left is the Hungarion Siroly 2, with revised canopy, 17.6 m span and 25.3 kg/m’ wing- 


Leszno Retrospect 


The 1958 Crop of Sailplanes: Impressions of Flying in the World Gliding Championships 


where gold and diamonds lurk in every cloud. Fabulous tales 

have been told of the ease of achieving that ultimate goal of 
most glider pilots, 500 km. The country being situated in the 
middle of a large continental area, we expected to leave behind us 
the damp, low-cloud, English-type of weather and to find our- 
selves in a country where dry winds and sun would give us near- 
to-ideal gliding, with a good chance of thunderstorms in the 
evenings to make things more interesting. It was therefore with 
a sense of pleasant anticipation that we arrived at Leszno, after 
four days’ driving from England, at the beginning of the practice 
period some five days before the championships were due to start. 

Already many teams had arrived, and we were able to look 
round the machines and get some idea of the competition with 
which we would be faced. My faithful Skylark 3 had come through 
the journey from England unscathed, but a quick walk round the 
gliders of the other a in the open class soon convinced 
me that the standards of the opposition were extremely high and 
we would be hard-pressed indeed to do any good, particularly if 
the weather lived up to what we were expecting. Many of the 
machines with which I was to compete were one-off designs built 
regardless of expense especially for this contest. these, 
the West German HKS 3, the Yugoslav Meteor and the 
slovak Spartak were outstanding. And so we came to the first 
day’s practice. 

At briefing, no task was set and we were free to get into the air 
just to inspect the local area and sample Polish conditions. There 
was no hurry, so after a leisurely rig we turned out to the starting 
point. And at once I got my first surprise. The tow-line joining 
me on to the very effective tug aircraft was only 20 metres long 
and, furthermore, it had no weak link. In the U.K. we use a tow- 
line of around 250ft length, so my expectations of an interesting 
tow were fulfilled. In fact, for the first three or four days, I found 
it quite definitely a full-time occupation to stay in on tow, 
and it was only towards the end of the contest that I was able, as 
is my normal custom, to spend the time on tow getting the cockpit 
sorted out ready for the forthcoming flight. 

The first thing that was cpesnent from the air was the incred- 
ible flatness of this area of Poland. And the next thing—a sight 
to gladden any glider pilot’s eye-——was the practically continuous 
supply of good landing fields. Apart from occasional woods, strip- 
type cultivation appears to cover the whole country and, as there 
are no fences whatever, it is possible to land practically anywhere. 

Progressively during the practice period, the weather improved. 
First, the organizers set a 100 km triangle, which was easily com- 
pleted by most competitors. Next day there was a 200 km triangle 
in conditions so good that the 200 km triangle records of many 
countries were beaten, including that of Great Britain (which was 
taken by Tony Deane-Drummond in the Olympia 419, who 
achieved a time one minute shorter than myself). 

Finally, on the last practice day, they set a 300 km triangle 
which was completed in world-record time by Bozidar Komac of 


in every cloud. Fabulous tale 


atives of this year's innovation, the 15-metre standard class: left, 
are respectively 21.8 and 25.1 kg/m*. A Mucha Standart headed the standard-class placings, 
and the type was a runner-up for the OSTIV standard-class design prize. Compared with the earlier Mucha-100, it hos a new ply-covered 
ing and revised fuselage and tail 


Represent 
the Polish Mucha Standart. Wing loadi 


“Flight” photograph wing 


“Flight” photograph 

of 17.2 m and a wing loading of 25.7 kg/m’. 
loading 


as seen at the Leszno contest. 


Yugoslavia, thus removing the only world record held by a British 
pilot. Again the task was completed by most pilots. is series 
of achievements shows better than any quotation of thermal 
strengths could show that Polish conditions were indeed up to the 
standards that we had all anticipated. As if to make us doubly 
sure, Sunday, June 22, was another first-class day and, although it 
was devoted to the opening ceremonies with no competitive flying, 
we heard that evening that a Polish girl who had been launched 
at 11.30 had achieved 500 km during the day. 

With all this behind us, the first competition day dawned 
bright and clear and excitement was tense as the task for the day 
—a race to Jelenia Gora and return—was announced. The total 

: was 226 km. With the previous week’s conditions in 
mind, and therefore expecting to average about 70 or more km/hr, 
I decided that I would not be in any hurry to cross the starting 
line, since the task would only take some three hours or so, and 
I naturally would achieve the best possible time if I arranged to 
make the trip during the best part of the day. It was at noon that 
I decided to set off but unfortunately, due to incompetence and 
the somewhat inadequate visibility from my cockpit, I failed to 
cross the line below the specified 1,000 metres and the rules 

t was not, therefore, until 12.30 that I finally crossed the line. 
Many of the opposition had not yet left, so I did not feel unhappy 
about this until I got half-way to the turning point when suddenly 
conditions deteriorated. Miserably I struggled along, thinking 
always that the others must be doing much better. A hoped-for 
thermal did not materialize and I was down to 300ft scraping in 
zero sink. But I must have prayed to the right saint for, after 
ten minutes’ nerve-wracking struggle, slowly, desperately slowly, 
the ground began to recede. It took 35 minutes to get back to 
a safe height. And so on we struggled. Whenever I needed a 
thermal, there wasn’t another sailplane in sight; whenever I found 
a thermal, the sharks would come and swim furiously around me 
until my wretched thermal gave up in fright. 

At the turning point, conditions were dreadful. There were 
gliders to be seen everywhere and nobody was doing any good. 
However, I struggled round the turning point well below the 
maximum permitted height of 1,000 metres, and set off on what 
now appeared to be a hopeless struggle to get back. After 20 or 
30 miles of the return journey, a long glide in absolutely calm air 
yielded nothing, and I started planning for a landing. But once 
again, at the last moment, I was just rescued by a pathetically 


the Jugoslav Ilindenka being checked before the contest; right, 
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: THIS year’s most significant event, the world gliding cham- 
pionships held at Leszno, the a 
of the renowned -European soaring conditions. In this article by 
Cdr. H. C. N. Goodhart, R.N., who achieved second piace to Ernst 
pilot’s impressions flying are given. photographs illustrate an 
international selection of some of this year’s most interesting sailplanes, 
| on 


Two years service with the Royal Air Force has established the Jet Provost ab initio/basic trainer as the best 
aircraft for its purpose, and the Mk3 is now in production for the re-equipment of Flying Training Command. 
Improvements over the Mk include a redesigned undercarriage and windshield, a later mark Viper engine 


of increased power, increased fuel capacity and the installation of ejection seats. oF 


Powered by one Armstrong Siddeley Viper Turbo Jet. 

The Jet Provost can be supplied to overseas air forces with 
or without ejection seats and can also be equipped with 
armament—machine guns, bombs and rockets—for use as 
a weapons trainer or as a tactical weapon. 


Take-off distance, to clear a SO’ (15 m) obstacle...1990' (606 m) 
Climb: 


Sea level to 10,000 (3048 m) ... ... .. 5.0 mins. 
Sea level to 30,000 (9144 m) .. . 23.0 mins. 
Rate of climb at sealevel ... _ 2380 ft./min. (12.2 m/sec.) 
Max. level speed at 30,000 (9144 m)...286 knots (530 km/hr) 
Range (with np — Cee 490 n. miles (910 km) 
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LOW LEVEL CAPABILITY MARTIN-BAKER 
FULLY AUTOMATIC EJECTION SEATS 


ef) unique feature of Martin-Baker fully automatic 
SM jection seats is their efficient low level per- 


formance. Three live test ejections from ground level 
have been made, by Squadron Leader J. S. Fifield, at 
Chalgrove, September, 1955, by Flying Officer 
S. Hughes, R.A.F., at Patuxent River, U.S.A., in 
August, 1957, and at Hanover, in May 1958, by 
Herr Rolf Bullwinkel. These ejections were done 
with standard production Martin-Baker seats, 
similar to those now being supplied for the Royal 
Navy, Royal Air Force, United States Navy and 
the air forces of over thirty other countries. 


With the latest Martin-Baker seats low level 
is sure and safe. 


a 
a 
Martin - Baker 
AIRCRAFT COMPANY LIMITED OF ENGLAND AND CANADA 
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enormous deliberation I chose to go round the course in the 
direction Leszno-Gostyn-Rawicz-Leszno, since a strongish wind 
was blowing more or less directly from Rawicz to Leszno and 
I did not want to fly a dead-into-wind leg. 


a complete circle round each turning point. This complete circle 
demanded in fact a total turn of about 480 deg, and if one started 
at 3,300ft, it meant that one probably left at about 2,900ft. With 
a cruising altitude of 4,000-6,000ft, one had to plan each arrival at 
a turning point as a final glide. Squeezing three final glides and 
two recoveries from under 3,000ft (probably below 2,500ft after 


couple of minutes. But, much worse than that, the direction I had 
chosen was in fact wrong and I took some 15 minutes longer than 
the best time to complete the course. 

From now on, weather on task days was very much of British 
standard. Consequently my Skylark 3 was not so outclassed in 
performance as it inevitably was by the super jobs on the good- 
weather days. 

The next task was a race to Warsaw, a distance of just over 
300 km, but the task-setters had overreached themselves some- 


not entirely a bad thing since the airfield for which we were aiming 
was on the far side of Warsaw, and a final glide straight over the 
middle of the city would undoubtedly have been a most nervous- 
making procedure. Imagine being at 600ft with three miles of 
nothing but city between oneself and the goal. Had one been 
higher than that, one would have been wasting time. 

The start of this task was a particularly interesting one. The 
tugs rushed us into the air with their usual efficiency, releasing 
us as always at about 2,300ft, but it was immediately apparent 
that the thermals did not extend to this height and there then 
ensued a somewhat depressing glide downwards until one found 
oneself congregated with all the other machines in the only avail- 
able thermal, swimming round like fish in a goldfish bowl. Some 
machines failed even to stay up at all. I concluded, however, that 


it mighi be possible to creep away operating with a maximum 
perhaps 1,700ft, so, after radioing to my crew to stand by 
a really panic retrieve, I crossed the starting line and started 


was down to 600ft with my crew patiently 
low me while I struggled pessimistically to 
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them quite sufficient detail of my landing position. Nevertheless, 
I had just got back from my bicycle trip when I heard in the 
distance a roaring like thunder, which soon turned out to be my 
poor trailer bounding from bump to bump behind the car, as my 
crew quartered the countryside in search of me. And so back 
through the night to Leszno. 

To everyone’s surprise the next task, on a day on which perhaps 
six hours’ flying was possible, was a race of 92 km to Ostréw, 
which could not possibly take more than two hours at the worst. 
The day was definitely a tricky one with good cumulus in patches, 
but also with some overcast here and there and large areas with no 
activity. The difficulty was to pick the right starting time. If one 
left straight away (first launch at eleven o’clock), one could be 
reasonably sure of getting there in time to come back and have 
another try later in the afternoon. On the other hand, if one did 
this one could so easily spend the best ‘or of the day, say between 
one and three o’clock, driving furiously back from one’s first try. 
I chose to delay my ba poy until what I ho; would be the 
best part of the day to forego the chance of a second trip. It 


A second runner-up in the OSTIV stondard-class design contest this year was Finland's yey by ~~ 5 of the 13-metre PIK-3. The 


fuselage of the earlier machine has been retained but the wing structure and ry 


lower-wing vented spoilers are seen in the detail 


revised. The 


completely unconventional 
on the right. Wing loading is 21.4 kg/m* 
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Two of the more sophisticated entries in the open class, the all-metol [an .. a 
Jugosley Meteor (upper photograph) and the Czech Spartak. The 
Meteor is of 20 m span and 31.5 wing loading. The 16-metre 
Spartak has a gliding angle of 1 in 37 and employs sandwich construc- 
tion, and is developed from the Démant, three of which are seen in the ; 
background to the lower photograph _ 
“Flight” photographs wad 
| Sar 
It had been a dreadful trip and I was glad to find that many 
others had found it as difficult. Though I did not know it at the 
{ But it did one very useful thing, and that was to teach me that 
Polish conditions could be just as difficult as British conditions 
The next task we were set was a 100 km triangle. In view of the 
7 weather, this seemed an unnecessarily short task, and once again 
: we were faced with the problem of picking the best time to cross . o 
q the starting line. With the struggles of the previous day still in aye 
mind, I chose to start fairly early, about one o'clock, and after 
| 
7 The main interest of this trip was the careful planning necessary ii 
; for the rounding of each turning point. The Polish rules required mo? Eh 
# a maximum height of 1,000 metres in addition to the completion of Tate 
| 
b one had found a thermal trom leaving a turning point) into a Te 4 
4 100 km flight, practically necessitates an electronic computer in A: 
f the cockpit if one is to put up the best possible performance. In at 
4 fact in this case I fumbled the first turning point and wasted a é Te 
' some 14 km by bicycle, first to find a telephone and then to hang 7 
4 out my flag with a message attached to it as an aid to my crew to ok Se 
, find me. I had radioed my landing position to my crew but, not ” <a 
a having heard from them for the last couple of hours of flying, my P 
q transmissions had been somewhat half-hearted and I did not give ¢ 
4 what since n ne managed to reach the goa Th I was ; & 
“Plight” photograph 
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Winner of the OSTIV contest for standard-class sailplanes was the West German Kaiser Ka-6B (left), a simple and straightforward design with 


a wing loading of 24.2 kg/m’. The most interesting newcomer was undoubtedly the trim lightweight Breguet 
which has a loaded weight of only 231 kg and is of mixed wood, ply/Klegecel sandwich, steel tube 


LESZNO RETROSPECT... 


turned out to be a wrong decision, since the fastest times were 
made early and late. Nevertheless my time was not too bad and, 
as it turned out, the basic requirement was to get there. Several 
of the highly- placed pilots fell down on this particular trip, with 
the result that this became one of the more important days of the 
contest. 

The rules for world championships require that the task “free 
distance” must be set at least once. Clearly, the Poles had been 
waiting for a good day to set this task, so that as many as possible 
could achieve the 500 km run to the Russian border. Though the 
forecast was not outstandingly good it clearly had 500 km possi- 
bility, and so we were off on free distance. The rules stated that 
distance would count only as far as the border of Poland, thus 
there was no point, whether one wished to or not, in crossing the 
Soviet frontier. A little circle-drawing based on Leszno showed 
that the Polish frontier was farthest away cither towards the 
north-east or towards the east-southeast. The small bulge to- 
wards the east-southeast would in fact give the greatest distance; 
the wind, however, was forecast to be slightly south of west, except 
in the last stages of the flight. Possible heavy thunderstorms 
towards the north-east, decreasing towards the south, were fore- 
cast for the evening. 

ae up all this information, I planned to try for the great- 

dng distance towards the east-southeast despite it being 
one ross-wind. It was a reasonably uneventful trip. Although 
the » Semen 8 were not strong, the following wind component was 
considerable and I was able to outpace my retrieving crew by a 
considerable amount (even though they report having put 96 
miles into two hours which, considering that the maximum speed 
of the equipage was about 52 m.p.h. downwind with foot hard on 
the a is not bad going). As the evening wore on, it was 
clearly going to be touch-and-go whether I could reach the border 
or not. Unt ortunately, the last cumulus clouds disappeared rather 


905 Fauvette (right) from France, 
and glass-fibre construction 


early at about five o’clock and by 5.30 I was on my final glide. 


than head straight on and land by the border in what was obvi- 
ously a completely trackless waste, I turned diagonally across track 
and followed the only road, thus throwing away about 5 km of 
distance in exchange for a retrieve which only took an hour from 
when my crew appeared on the road, instead of perhaps two days. 
My distance for the day turned out to be 514 km—the third time 

I had made almost exactly the same distance. 

By now I had worked myself up to fifth place with very close 
marking in front of me except for Haase, who had established an 
outstanding lead. A lot would now depend on the choice of tasks. 

Though we did not know it at the time, the next task was the 
last. It was distance along a straight line to the north-east. Like 
the trip towards Warsaw, the start was extremely marginal and 
I was out-paced by my crew. At one stage, I was even making no 
attempt to go forward since the sky in front looked completely 
dead. And another time I actually retraced my steps two or three 
miles in order just to stay up. Finally, after covering about 200 km, 
conditions suddenly changed with the appearance of a headwind 
and completely oubie air. I have since realized that in fact this 
was sea-breeze effect blowing in from the Baltic. A short final 
glide gave me a total distance of 209 km. Tony Deane-Drummond 
was only a couple of kilometres behind me, and we were the 
leaders for the day. There was one simple reason for this and 
that was that we were ready at take-off time, as opposed to the 
majority of the other contestants; as a result we got first take-off 
-— thus the farthest distance running into the sea-breeze 

ect. 

On the remaining three days the weather forecasts were such 
that flying was cancelled each day, and so the total of six days 
achieved constituted the contest. From my own point of view, 
this was perhaps a good place to stop since Haase was some 480 
points ahead, whereas the next five behind me were all within 
200 points. All the same, a few more days would certainly have 


The West German Zugvogel 4 (left) is a 15-metre version of the Scheibe Zugvogel 3 and employs a fuselage construction of welded steel tubes, 
faired by wooden stringers and fabric-covered. The chisel-edge wingtips are said to have the same effect as end-plates. The unusual elevator 
of the Hungarian Standard-Futar (right) is hinged well forward of the tailplane trailing-edge, giving the effect of a slotted control 


t I could clearly see the Russian border about 12 km ahead, but 
i been interesting. 


@ “I was flying in an old Dove,” said 
King Hussein, “which belonged to my 
grandfather.” —From the Sunday Times 
report of the King of Jordan’s escape 
from Syrian Mig fighters. 

The reigns of Hashemite kings may 
have been transient, but the reign of the 
de Havilland Dove has been enduring. 
Do not imagine, just because King 
Hussein’s Dove belonged to his grand- 
father, that it has oil lamps, tapestried 
panelling, and iron tyres. Or that 
exuberant Rubens are painted on the 
cabin ceiling, or that the pilot’s chair is 
richly gilded and jewelled. It is just an 
ordinary Dove, built for the Jordanian 
Royal House in 1948, and you could not 
distinguish it from the 1958 model. 

No other transport aeroplane, British 
or American, has been in steady demand 
for so long, or has been so right from 
the day it first flew in 1945, I like to 
think of the Dove as a kind of old 
English tradition, a cherished craft 
handed down from Georgian days in 
defiance of fast-changing technical 
values. 

The Dove is a sort of aeronautical 
Vicar of Bray, which has adapted itself 
not only to a world of ephemeral king- 
doms, but also to a world in which aero- 
planes are old almost before they are 
new. 


@ I must tell the Editor of Flight’s 
new associate journal Data Processing 
about an electronic computer which 
will revolutionize the aircraft industry. 
It is known as a Meeting Simulator. 

The makers, Thinx Electronics, Ltd., 
are soon to demonstrate a prototype of 
this equipment to aircraft firms and to 
airlines. The company’s advertising 
slogan will be: “Before you call a meet- 
ing—Thinx.” 

My reporter talked last week to the 
chairman of Thinx, Sir Harold Digit- 
Smith, who explained Thinx’s thinking. 
“Meetings are the curse of industry,” 
Sir Harold declared. “Ring up anyone 
you like and ten-to-one he’s out at a 
meeting. What do all these meetings 
achieve? In my view, nothing but a lot 
of pompous, sterile blather. There’s no 
progress because key people are always 
at progress meetings because there’s no 
progress.” 

Sir Harold explained how the Meet- 
ing Simulator works. The input com- 
prises excuses, explanations, jokes to 
impress the chairman, sub-committee 
reports on redundancy, and so forth, all 
automatically programmed and pro- 
cessed via a Blather Filter direct on to 
punched tape. Within two seconds out 
pours the output in the form of neatly 
teleprinted conclusions and recommen- 
dations, all on quarto-sized paper pre- 
pierced for pinning on to works notice- 
boards, etc, 


“Not only does the Meeting Simu- 
lator permit key executives to get on 
with the job,” declares Sir Harold, “but 
think of all the coffee money you save, 
not to mention the green baize table- 
cloths which wear out at an appallingly 
high rate.” 

Straight and Level asked Sir Harold 
when the Meeting Simulator would be 
on the market. “As a matter of fact,” he 
said, “we’re having a meeting this very 
afternoon to decide just that.” 


The sun has finally set on the glories of the 
British flying-boat era. But do not feel too sad 
about Short Solent 2 G-AHIU and Short 
Solent 3 G-AKNS as they rest derelict in the 
ooze of Poole harbour. Someone has found a 
use for them. They will be joined together by 
box girders at the wing roots and tailplane 
roots, and then towed round the coast and up 
the Thames to London. There they will 
resume operations—as a coffee-bar 


@ You may recall the old story about 
the R.A.F. station commander who 
objected to having a telephone put in his 
office. “If anybody wants me,” he 
announced, “they can get me on the 

This leads me to muse on the fact that 
there are certain aeroplanes, particularly 
prototypes, which rarely seem to leave 
the ground. They are either just outside 
the hangar or just inside the hangar, and 
only off the ground when on jacks or 
trestles. 

By contrast, an accessory salesman 
tells me that when he called on Boeing 
to see how his product was performing 
in the first B-52G he was advised that it 
might be several hours before the bi 
ship landed. He asked when it took off, 
to receive the reply, “No idea—ages 
ago.” In the same vein, a new advertise- 
ment for the Grumman Gulfstream 
twin-Dart executive machine takes the 
form of a letter from Mr. Grumman 
himself. It begins: “You are cordially 
invited to land your airplane at Beth- 
page to see the new Gulfstream.” A 
better ploy might have been “. . . to wait 
for the new Gulfstream to land.” Never 
give the customer the impression the 
thing’s actually on the ground waiting 
for him. 


@ A good quote from the annual re- 
port of the British Independent Air 
Transport Association, which I have 
just been re-reading : — 

“The independent airlines intend to 
pursue a policy which will provide safe, 
efficient and reliable transport at the 
lowest cost and this, they believe, can 
only be achieved by steady and regu- 
larized procurement and not by erratic 
or uneconomic mass procurement for 
prestige or other reasons.” 


@ It appears that B.O.A.C. have, as 
they say, had the turboprop. But I 
wonder what they will do if ever T.C.A. 
or PanAm or K.L.M. decide to operate 
Canadair CL-44Ds across the Atlantic? 
These aircraft will be able to take full 
advantage of the propeller-discount 
fares which will, I believe, be 1.A.T.A.’s 
solution of the complicated jet-fares 
controversy. 

I think it is reasonable to predict that 
the CL-44D—the Rolls-Royce-Tyne- 
powered, 167-seat development of the 
Britannia described in this issue—will 
be the cheapest-to-operate long-hauler 
ever built. It could well happen that 
B.O.A.C. will find the transatlantic 
mass-travel market of the mid-sixties 
going to the derivative of the British 
airliner which they have apparently 
rejected. 


@ It might be an exaggeration to say 
that the following type of incident is 
always happening, but J think this one 
must constitute a record. 

Last week, at an airfield near Har- 
mony, Minnesota, student pilot Mr. 
Neil Haugerud swung the propeller of 
his “85 h.p. light plane.” Unfortunately, 
the throttle was wide open, and the 
machine took off before the startled Mr. 
Haugerud could climb aboard. It “flew 
beautifully” for 45 minutes, reaching 
5,000ft before it decided it had had 
enough. 


@ Those better versed than myself in 
the early history of airliner procurement 
might be able to tell me whether reliance 
could ever be placed on manufacturers’ 
lists of “firm orders.” As far as I can 
judge, manufacturers consider announce- 
ments of orders to be the spearhead of 
their promotional programme, while air- 
lines regard such announcements as a 
device to influence route-licensing 
authorities. 

A time-honoured ploy is to announce 
a new “order” when an aircraft already 
ordered by airline A is delivered instead 
to airline B. Another is the “phantom- 
order”: no mention is made of an order 
that has been cancelled (Loftleidir’s 
Electra is a case in point). Like a retired 
general, it just quietly fades away. 


Rocer BACcon 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by correspondents in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


The Croydon Closure 

OF the many reasons pur forward officially for the proposed 
closure of Croydon Airport, none, as far as can be seen, holds 

much water. 

The only one which I have not seen firmly and logically 
debunked in the aviation Press is that of the air traffic control 
problem in conjunction with Gatwick. The only words spoken on 
this subject seem to imply that it should be easy to co-ordinate the 
traffic, or for the two aerodromes to “avoid each other.” This 
would necessarily complicate the already involved movements a 
controlled aircraft must make within the Control Zone. 

The answer to this one is undoubtedly to let Croydon have the 
airspace up to—say—1,200ft, and let Gatwick have all the rest. 
Gatwick are not even interested in the space below this height, and 
Croydon will be quite happy with nothing more. 

Closing Croydon is a very fine attempt to kill light aviation. It 
is like putting a bullet through the heart of a totally defenceless 
man, and then expecting him to live. He might; but even if he did, 
he wouldn’t be feeling very well. 

Oxford. C. M. LABOUCHERE. 


British Private Flying 

SUPPOSE it is a good thing to try to look on the bright side 

occasionally—and in any case it is probably your job to do so; 
but, having gazed moodily over the top of my tankard at your 
leader last week, I gazed even more moodily back into the trans- 
parent bottom of it. In fact your leader contained about as much 
froth and as little substance as my tankard. 

First, with full nostalgia, I regret the passing of Croydon. 
Secondly, I think it is wasteful, when you have good airport 
buildings and good hangars, night-flying equipment, met. and 
Customs laid on, to scrap them before you have to. Whatever is 
done about Biggin Hill or Gatwick as alternatives they are less 
accessible to London, and it would be more complicated to fly from 
either of them if you happened to be a serious private operator or 
if you used a light business aircraft. Nobody is going to argue 
when it is suggested that one cannot have airfields too near the 
centre of a city as big as London. But that is not to say the right 
sort of distance is 30 to 40 miles. 

Then you turn to the several useful types pam by the 
P.F.A. I am sorry to have to tell you that the only use I have for 
a Turbulent or Turbi would be an occasional 15 minutes’ joie de 
vivre flying round the circuit on a bright summer’s day. Such 
lightweights are no substitutes for Gull, Leopard Moth, Proctor 
or Messenger. It also seems sad that these do-it-yourself aero- 
planes with German motor-car engines should have to be dragged 
in at all. The only real aeroplane in the bunch you mention is the 
converted Chipmunk, and that is far from economical for the 
private or business owner; except for training, nobody really wants 
two seats in tandem and no stowage space. 

And are there really “at least a dozen small privately owned 
fields scattered about this country ...”? This is most impressive 
and means that if (as I hope) they are all carefully sited a would-be 
private pilot in any of at least a hundred major towns and 
cities of the country should have less than 100 miles to drive to 


get to his aeroplane! 
London, W.1. C. Lippe-Twyncs. 


The Bristol Scout 


E categorical refutation — G/C. Haylock (November 21) 

of the nickname ascribed by J. M. Bruce to the Bristol S.2A 

deserves an equally direct rejoinder. In fact this aeroplane was 

dubbed “Tubby” by the draughtsmen and riggers who built her; 

then, as now, they viewed their handiwork with pride and just 
a little affection. 

If a brutal and licentious soldiery subsequently saw fit to apply 
an epithet which seemed to them more meaningful, that does not 
entitle them to claim that their nickname was the only one. 

Bristol. C. H. Barnes. 


Airframe Hours 


OGER BACON, I fear, strayed from his usual “Straieht and 
Level” when he repeated what he saw in the original 
Airways advertisement back in January. The owners of these two 
DC-3s claimed that they were “believed to have the lowest air- 
frame hours of any airline Dakotas in the world.” The totals 
were 12,228 for G-AKII and 13,748 for G-AGND. 
In the same issue of Flight, in your classified advertisement 
pages, will be found DC-3s for sale at £23,500, complete with 
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new C. of A. and with each airframe (since new) averaging only 


hours. 
Even B.E.A.’s hard-working fleet of 46 DC-3 Pionairs had, on 
March 31 last, five of the type which had less than 11,000 hours. 
And Roger Bacon might perhaps be interested to hear that con- 
siderable numbers of Indian Airlines’ fleet of DC-3s (the world’s 
largest, because they numbered 65 in March of this year) have 
probably the lowest airframe hours, both individually and 


collectively. 
Nairobi, Kenya. Dennis M. PoweELL. 


Comet and 707 Noise 


I WISH to apologize for a mistake in my letter published in 
Flight for November 21. I quoted the altitude of the Boeing 707 
at a distance of three miles from the start of take-off as being 400ft. 
This should have read 600ft. 
The noise level of 113 db, as stated in my letter for this position, 
is, however, correct. 
Rotherham, Yorks. 


An M.P.’s Misfire 


WAS amazed to hear in a recent B.B.C. Television broadcast 
of Who goes Home?, a Labour M.P. assert that “The R.A.F. 
still has no fighter plane that can fire its guns without the engine 
stopping.” To deride the Royal Air Force and the British aircraft 
industry in this way is, in my opinion, quite despicable. 
Statements of this sort, made as they are for the sake of dubious 
political capital, can only damage’ relations between the aviation 
industry and the party which the speaker represents. There are 
a great many people, perhaps as ill-informed as the Honourable 
Gentleman himself, who will believe these remarks. Perhaps those 
who know the true state of affairs will remember the apathy and 
general disinterest on the part of the Labour Party towards aviation 
and its problems when the next General Election is upon us. 
Bodmin, Cornwall. JONATHAN EASTHOPE. 
yas M.P.’s remark rather differently quoted—was the subject 
of a comment in our “Straight and Level” page last week.—Ed.] 


The Von Richthofen Book 


I AM< sorry to see that your correspondent Mark Kennaway 
(November 28) does not approve of those people who complain 
of inaccuracies in “authentic histories,” but is, instead, prepared 
to read anything provided it is beautifully produced. Well, the 
London telephone directory is beautifully produced but I imagine 
even Mr. Kennaway would complain if it proved as inaccurate as 
some recent books. 

Anyway, if there had been a few more archivists in the past there 
would possibly be less occasion for the type of review and letter 
which are so disparaged. I have been trying to collate information 
on camouflage patterns used in the R.A.F. during the war and 
have found considerable difficulty in reconciling official require- 
ments and makers’ drawings, which agree with photographs, with 
so-called comprehensive and accurate books on the subject. 

West Byfleet, Surrey. M. J. LEE. 


Inflationary Spiral? 
Hireyine waited so long and so fruitlessly for the chance of 
paying less by travelling turboprop, can you tell me whether 
. are in favour of a balloon-differential? I think most of 
— a travel in one if we could get a tenner off the trans- 
atlantic fare. 


Joun F. Wiisy. 


, Hants. NIGEL ROWLAND. 
FORTHCOMING EVENTS 
Dec. 15. R.Ae.S.: Discussion on Hypersonic Flow. 
Dec. 16. Convertible Aircraft Congress, +-—> 
Dec. 17. Institute of the Aeronautical Sciences: Wright 
Brothers Lecture, ‘Means and Examples of - 
Research in France,” by Prof. Maurice Roy. 
Dec. 17. poses Club: Christmas Party. 
Dec. 17. R.Ae.S.: “Drone Aircraft,” b G. Conway. 
Dec. 18. Traffic Control Over the North Atlantic 
Dec. 31. Kronteld cies: New Year's Eve Party. 
Jan. 6. Baas Young People’s Lecture: “Astronautics,” by 
Dr. L. R. Shepherd. 
Jan. 8. R. ay $.: safety in Mechanisms,’ by Raoul Hafner. 
Jan. 15. R.Ae.S.: Presidential Address. 
Jan. 16. Institute | al Navigation: “Blind Landing Problems,” by 
rniey. 
Jan. 17. Aircraft Recognition Society: All- 
Jan. 21. Manchester etallurgical —e ): 
“wy of Metallurgical Fai by 
Jan. 26-29. reteeete of the Aeronautical Sciences: 27th Annual 
ing. 
Jan. 27. R.Ae.S.: “The Noise Problem in Relation to Engine Design,” 
by P. Lioyd. 
R.AeS. Fixtures ie ace ght” by Wiel 
° y 
4, Show Dec. 19, nnual Dance. 
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... and before I could get a word in edgeways, he told 
me that the amount of fuel an aircraft takes has gone up 
from 3,000 gallons to 20,000 gallons in the 
past ten years, and that the BP Aviation Service 
is building fuellers which will hold 10,000 gallons each, 
and deliver them at 750 gallons a minute. 


Too much liquid’s very fattening, you know. 


serves aviation well 


THE INTERNATIONAL AIRCRAFT FUELLING SERVICE OF THE BRITISH PETROLEUM COMPANY LTD. 
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These runway skid marks, hundreds of yards long, 
evidence of the destruction of four first-class aero tyres. Had 


the aircraft that made them been fitted with Maxaret Anti-skid 

Units there would have been no skids and no tyre damage. 

The Maxaret, developed by Dunlop, is a device that keeps braking power at a constant maximum 
(with pilot-control right up to skidding-point) and totally prevents wheel skidding and tyre scrubbing 
damage. It enables the operator to get more landings per tyre and offers the pilot and passengers 


added security in emergency. The small, compact Unit, weighing only 4.7 Ib., fits any size of 
wheel and makes no additional demands on aircraft services. Full details of the Maxaret are 


available from the Dunlop Aviation Division. 


MAXARET 
ANTI-SKID UNITS 


* FOLESHILL + COVENTRY 


DUNLOP RUBBER COMPANY LIMITED (AVIATION DIVISION) 
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THE INDUSTRY 


M.L. a Public Company 

N the light of steadily increasing activities and turnover, the 

directors of M.L. Aviation Co., Ltd., and M.L. Engineering, 
Ltd., recently decided that a public company should be formed 
and application made for its shares to be quoted on the London 
Stock Exchange. 

A non-trading company has accordingly been formed under the 
title of M.L. Holdings, Ltd., with M.L. Aviation and M.L. 
Engineering as main wholly owned subsidiaries, and with a capital 
of £500,000 in 5s shares. No changes have taken place in the 
management of M.L.A. and M.L.E., who will continue to trade 
as in the past. M.L.A. are research, design and development 
engineers in the mechanical, electrical and electronic fields, and 
M.L.E. undertake production. 

M.L. Aviation entered the aircraft industry in 1940, when Mr. 
M. J. O. Lobelle, previously chief designer to the Fairey Aviation 
Company, joined the firm. Their products since then have in- 
cluded glider releases, tank hooks, and sliding canopies (these 
mainly during the war period); retractable gunsight mountings, 
target towing winches and signal pistols; automatic harness re- 
leases for ejector seats; radar trainers; and—currently under 
development and/or in production—mobile air-conditioning 
equipment; bombing gear; major components for rockets; de- 
humidification plant; guided-missile ground-handling equipment; 
pressurized helmets; and specialized electrical equipment and 
associated test gear. 


Promoting Weight Engineering 


H4vING among its aims the promotion of the application of 
weight engineering techniques in industry, and recognition 
of the science as a branch of engineering, a Society of Weight 
Engineers was formed earlier this year. At present most of its 
members are in aviation but it is hoped that membership will be 
widened to include representatives from many industries, for the 
mutual benefits accruing from an interchange of experience and 
information. 

The Society has its headquarters at Holborn House, 113 High 
Holborn, London, W.C.1; its president is J. McLaughlin and the 
hon. secretary S. S. Morton, F.C.A. Two issues of a bulletin 
have already been published, the second in October. Its editor is 
J. W. Haggas, A.F.R.Ae.S., who is a member of the Society’s 
council and chief weight engineer at D.H. Propellers, Ltd. The 
Society intends to issue its bulletin at quarterly intervals. 


Durable Fan-Blade Surfaces 


XAMINATION of the fan blades used in the Aircraft 
Research Association’s transonic wind tunnel at Bedford, 
after two years’ operation, has shown that the phenolic-resin and 
fibre-glass covering devised for the blades has been entirely 
successful, state British Resin Products, Ltd. The resin used is 


the company’s Epok phenolic spirit soluble J.1992, which was 
designed for application as a cold-setting lacquer for wood. The 
fan itself consists of two stages on a single shaft, and each 20-blade 
stage is of 21ft diameter on a hub of 8ft diameter. The fan blades, 
which were manufactured by Hordern Richmond, Ltd., are of 
Honduras mahogany. 

Each blade weighs about 200 Ib, and the centrifugal force at the 
hub at the maximum speed of 485 r.p.m. (a tip speed of 540ft/sec) 
is about 40 tons. The surface stress is thus very considerable— 
of the order of 1,000 Ib/sq in—but, say British Resin Products, 
service experience has proved the suitability of Epok J.1992 for 
this and comparable applications in which a “diamond hard” 
surface is essential. The covering, they add, remained in excellent 
condition in spite of the operating temperature of about 60 deg C. 


Connectors in Missiles 


TANDARD “Unitor” plugs and sockets are being used in 
considerable quantities in Seaslug, Bloodhound, Thunderbird 
and Firestreak, state Belling and Lee, Ltd., of Enfield, Middx, the 
manufacturers of these components. An important factor is reli- 
ability in a situation where a storage life of some years may be 
involved. 

Several manufacturers, add Belling and Lee, are considering 
the possibility of replacing the standard “Unitor” by the new 
miniature “Domino” connector, which offers valuable space- and 
weight-saving features. The same company’s B.N.C. co-axial 
connector may be used on guided missiles in the near future. 


Briefing the Customer 


N “gladly and confidently” commending the F.B.I. Register to 
readers all over the world the president of the Federation of 
British Industries, Sir Hugh Beaver, says in his foreword to this 
year’s (31st) edition: “With the conscious struggle to raise general 
living standards in every country the demand for all kinds of 
consumer and capital goods, in spite of temporary slackening, is 
tending to rise from decade to decade. To meet this growing 
demand British firms can offer practically every type of product 
which commands a market, and it is to help prospective buyers 
that this annual publication is primarily intended.” 

The register, a comprehensive guide to a substantial cross- 
section of British industry, lists the products and services of over 
7,500 member firms under more than 5,400 alphabetical headings. 
In addition there are seven other sections, giving addresses of 
companies and firms and useful information about trade associa- 
tions, proprietary names, trade marks and so on. There are also 
French, German and Spanish glossaries giving translations of 
every product term used in the main buyers’ guide. 

Published for the F.B.I. jointly by Kelly’s Directories, Ltd., and 
lliffe and Sons, Ltd., Dorset House, Stamford Street, London, 
S.E.1, the register (containing 1,140 pages) costs 42s post free. 


IN BRIEF 


The Minister of Supply, Mr. Aubrey Jones, the new 
headquarters of Vactric, Ltd., on November 26 wn as Vac- 
tric House, the new building—at 207 Sloane Street, S.W.1—is 
fully air-conditioned and claimed to be the first office block in 
London to be erected with this amenity. 


Mr. K. S. Phillips, B.Sc.(Eng.), A.C.G.I., A.M.I.E.E., has been 
appointed sales controller of Research and Control Instruments, 
Ltd. He was formerly with Siemens Edison Swan, Ltd., his last 
appointment being that of sales manager of the industrial valve 


division. 
* 


The forging of “difficult” alloys such as titanium, Nimonic, 
zirconium and aluminium bronze is the subject of a well illus- 
trated brochure produced by Daniel Doncaster and Sons, Ltd., of 
Penistone Road, Sheffield 6. A section of the booklet illustrates 
the firm’s activities in forging gas-turbine blades to high stan- 
dards of dimensional accuracy and metallurgical structure. 


Mr. David John Wright, A.M.I.Mech.E., A.F.R.Ac.S., 
M.Inst.Pkg., has joined Barrett Packaging, Ltd., as chief engineer. 
Previously he was for three-and-a-half years with Export Packi 
Service, Ltd., and for the last two years chief engineer of E.P. 
(Research and Development), Ltd. Earlier he had been in the air- 
craft industry, specializing in vibration and instrumentation 


problems. 


Two ranges of high-temperature plugs and sockets designed for 
operation in conditions of sustained supersonic flight have been 
produced by the Plessey Co., Ltd. These connectors, which are 
improved versions of the aluminium Mk 4 and standard ranges, 


have been subjected to stringent test, and the makers state that the 
two ranges have proved efficient at temperatures of up to + 130 deg 
and +150 deg C, satisfying both the Ministry of Supply and Air 
Ministry requirements. 

* * 

_Firth Cleveland Tools, Ltd., Tipton, Staffs, a member of the 
Firth Cleveland Group, announce the appointment of Mr. 
F. A. Field as general sales manager. For many years he held 
a similar executive position with Black and Decker, Ltd. Firth 
Cleveland Tools manufacture the range of Surform hand tools 
distributed by Simmonds Aerocessories, Ltd., Stenor, Ltd., 
British Lead Mills, Ltd., and tool wholesalers. 


Made from Bakelite polyester resins reinforced with glass-fibre 
materials, this instrument-panel frame for the Vickers Vanguard is an 
example of the complex shapes now being fabricated in these materials 
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“Flight” photographs 


A general view (above, left) of the machine-shop at the Supermarine apprentice training school. Right, an instructor explains a point of detail 


THE INDUSTRY .. . 


PRACTICAL TRAINING AT SOUTH MARSTON 


a choice of two courses to follow if they are to remain in 
business. One is to enter new fields of production with the 
same labour force; and the other is to decide how many workers 
they can continue to employ, then gradually reduce their numbers 
to this level by means of dismissals and/or normal wastage. 
Vickers-Armstrongs (Aircraft), Ltd., have adopted the first course 
in their Supermarine works at Swindon and have cocked an 
optimistic snook at the future by launching an ambitious new 
apprentice training scheme there. 

The Supermarine works is on the north side of Swindon at 
South Marston, an airfield famous during the war years as the 
birthplace of hundreds of Spitfires and previously (up to 1942) as 
a production centre for Miles trainers built by Phillips and Powis, 
Ltd. Since the war Attackers and Swifts have been bu’!t there, 
and now Scimitars are being produced; but when production of 
the last-named for the Royal Navy ceases in 1960, the long line of 
fighting aircraft which has stemmed from the Supermarine factory 
will come to an end. Already Vickers have decided to concentrate 
their development of new aircraft at Weybridge; and as a corollary 
to this decision a new task has been found to diversify South 
Marston’s activities still further—the design and building of 
nuclear reactors. An opportunity of seeing what is involved in 
this change, and of looking at the new apprentices’ » was 
afforded when the latter was formally opened (though it has been 
in action for some time) on December 2. This ceremony was 
performed by Lord Weeks, a director of Vickers, Ltd., who after- 
wards referred to changes in national and local conditions. 

“The aircraft industry, as you are all aware,” he told the 
apprentices, “is not going through an easy period; the recent 
diversification in this particular works’ manufacturing activity is 
being reflected in the curriculum that you have to go through. 
Whereas stress was formerly laid on the aircraft application of 
general engineering, the scope is now being widened; and to this 
end a recent innovation has been the introduction into the school 
of a system of project work, whereby an order for the manufacture 
of an article is placed with the apprentice training department (in 
exactly the same way as an order may laced on an outside 
company) and the whole project, from the basic planning to the 


A IRCRAFT firms faced with diminishing orders have basically 


Below left, the —~ y built by the apprentices being 
gives his report on the year's work. On his left is Lord Week 


ordering of material and ultimate manufacture is undertaken by 
the apprentices concerned.” 

This commendable scheme, giving practical experience and a 
sense of purpose to the apprentices under training, has already 
shown good results. Several orders have been undertaken and 
successfully completed, among them a new design of pipe-belling 
machine and the construction of a Bensen gyro-glider. This type 
of aircraft (an adaptation of the rotor-kite towed behind U-boats 
during the war to widen their field of sight) has been sold in some 
numbers in the United States for sports flying. The one built at 
South Marston was recently given its initial test-flight—towed 
behind a jeep—by_ the general manager, Mr. S. P. Woodley. 

The apprentices’ school at South Marston (one of several train- 
ing centres and schools within the Vickers group) owes its incep- 
tion to Lord Weeks, whose interest in technical and industrial 
education has already been shown in the endowment of a new 
hall of residence at Imperial College. The school is adjacent to the 
main works, and its premises—covering an area of 11,400 sq ft— 
contain a machine-shop with generous window areas, a cinema for 
instructional films, lecture and common rooms, and administra- 
tive offices. 

While the new school was under construction, a fundamental 
change took place in the general orientation of Vickers’ activities 
at South Marston, following the Government decision about 
manned aircraft and its corollary that the industry would shrink 
in size as a result. Thus, while the apprentices are training to 
play their part in the future the shape of things to come is forming 
beside them in the factory. Scimitars are still being produced, but 
no other aircraft will succeed them on the production line (unless 
there is a dramatic change in national policy or international 
events); and in the commercial design offices and experimental 
department the design and building of nuclear reactors for research 
and training purposes is being pursued. In the course of his 
speech, Lord Weeks said that the Vickers group, as a whole, 
is “strongly entrenched” in the nuclear field; and earlier in the 
day the Supermarine general manager, Mr. Woodley, had re- 
marked that aircraft workers are “a natural” for nuclear engineer- 
ing. “Our job,” he added, “is to develop ideas and to turn them 
into marketable products.” 


test-flown; and at right, the company’s deputy education officer, Mr. J. W. Jennings, 
s 


“Flight” photograph 
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HERMETICALLY SEALED 
HIGH TEMPERATURE 

INSULATION BLANKETS 
are now being made 
by Delaney Gallay Ltd. 


at lower prices than 
ever before 


What’s more, we don’t jib at com- 
plicated shapes and fittings, as this blanket 
fitted to the Rolls-Royce thrust reverser 
for the D.H. Comet proves. 

Our wide experience has enabled us 
to develop a revolutionary and exclusive 
method of manufacture that we sincerely 
believe will enable us to tackle anything. 


WE ALSO DESIGN AND MANUFACTURE 


High pressure fuel-cooled oil coolers 
for high performance gas turbine engines. 
This unit is used in the Armstrong Sid- 
deley Sapphire S.A.7. 


We shall be delighted to help you with 
your problems in any of these fields 


Heat exchangers for many purposes if ’ 
in both aluminium alloy and stainless steel. 


\ 

This particular example is for the Vickers D J G , 
Vanguard’s anti-icing system. Similar e a fm ey a TL | ay LTD. 
units are being supplied for the Fokker F 

Friendship, the Bristol Britannia, the ‘ 
Armstrong Whitworth Argosy, the Vickers 
Viscount and the Handley Page Herald. Vulcan Works, Edgware Road, London, N.W.2 
Tel: GLAdstone 2201 


12 DSCEMBER 1958 FLIGHT 23 
‘ 
¥o 
J 
| ES : 
4 
= 
| 
| 
| 
| 
| 
: 


24 FLIGHT 12 DecEMBER 1958 


THE WESTON ICE WARNING SYSTEM 


Model Form! 
Detector Hi 


Model S.110G Form 26 
Resistance Bulb 


This equipment consists of three basic units, 
the Detector Head, the Resistance Bulb and the Control Unit, 
and is designed to operate upon the occurrence of Control Unk 
two conditions responsible for the formation of ice. 
These conditions are the presence of free water in 
the atmosphere, which is sensed by the Detector Head, 
and a local temperature below freezing point on which 
information is provided by the Resistance Bulb, 
The two signals which are thus obtained are fed to the SANGAMO WESTON LTD. 
Control Unit to initiate either a warning device ENFIELD - MIDDLESEX 


or de-icing equipment, or both. Telephone : Enfield 3434 (6 lines) & 1242 (6 lines) 
Grams Sanwest, Enfield 


Scottish Factory : Port Glasgow, Renfrewshire, Port Glasgow 4115! 


Branches: London, CHAncery 497! - Giagom, Central 6208 ~« Manchester, Central 7904 . N 4 Tyne, N le 26867 - Leeds, Leeds 30867 - Liverpool, Central 0230 
Welverhampton, Wolverhampton 21912 Nottingh N eh 42403 . Bristol, Bristol 21781 Southampton, Soton 23328 . Brighton, Brighton 28497 


A , new Integrating Tachometer 


with temperature compensation 
and linearity better than 0.12% 


SPECIFICATION 
Type Description 105T2H Integrating Tachometer 
24 
Frequency (C.P-.S.) 400 
Current (ABE) 0-130 
Output Gradient (per 1,000 r.p.m.) I volt + 0.2% 
ote Phase shift with respect to input at 3,600 r.p.m. o° + 10’ 
particu interest In-Phase Fundamental at zero speed (MV) Max. 2 
currently engaged in the development of Quadrature Fundamental at Zero speed (MV) Max. ..............cccseceeeeeeeeeeeeeees 6 
advanced computer equipment — is an 10 


Linearity: up to 4,000 r.p.m. 

(percentage of voltage output at 3,600 rpm.) ..........ccccceeeeeeeeeeneees + 0.12% 

better than 0.12%. Full details of this new Variation of output gradient with variation in ambient temperature. 

Ketay product and of the full Ketay range —S5°C to + 80°C + 03%, in magnitude + 50’ phase shift 
f , mponents are available on request. Shift in axis error with variation in ambient temperature 

— 55°C to + 80°C + 10 mVin phase + 8 mV in Quadrature 


Rotor Moment of Inertia (OZ. —im.2) 0-094 
LIMITED INS aiccrnsscigsterionsansdiasenenet 8 oz. for tachometer and | oz. for resistor 
can be combined with and diameter servo motors 


EDDES HOUSE - EASTERN AVENUE WEST - ROMFORD - ESSEX - TELEPHONE: SEVEN KINGS 6050 
@ K3a 


Outstasiding among its characteristics are 
temperature compensation and linearity 
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SERVICE AVIATION 


Royal Air Forces and Naval Flying News 


R.N. Scimitars Cleared 


AN Admiralty order grounding R.N. 
Scimitars, following the accident on 
November 19 when a pilot from R.N.A.S. 
Lossiemouth died of injuries after ejecting 
at low level, was rescinded last week. Two 
other Naval aircraft which had been 
similarly grounded, the Sea Vixen and 
Hunter T.8, were cleared for flying as from 
November 25. 


Naval Aircraft Director 


PPOINTED to succeed Rear Admiral 
J. P. W. Furse next March as Direc- 
tor-General, Aircraft, Rear Admiral E. 
Mill is a specialist in marine and air 
engineering. He became su sianendont 
of the RN. aircraft yard at Belfast in 1954 
and was until recently Fleet Engineer 
Officer on the staff of ee Cin-c. Mediter- 
ranean at Malta. 
Rear Admiral Furse has since September 
1955 been successively Director of Aircraft 
tenance Repair, Director-General 
of the Department of Air Material and 
Director-General, Aircraft. 


Clipped-wing Gannet 

A NAVAL pilot, Lt. E. S. E. Taylor, 
landed his Gannet safely at R.N.A.S. 

Eglinton recently after the 9ft outer — 

of its wings (including the ailerons) had 

been torn off by loading subsequently 

assessed at about 8g. 

The story is a tribute to both pilot and 
aircraft. Lt. Taylor was making R.P. 
attacks on a range near Eglinton and had 
Leading Radio (Air) P. J. Watson 
as aifcrewman. aircraft was 
out of a dive, at an angle B.. = than 
40 when it encountered ipstream 
of the Gane which had preceded Ete the 
target. though there was the normal 
30 sec camel between the two aircraft, 
in the extremely calm conditions prevail- 
ing the turbulence failed to disperse. When 
he saw the damage caused, Lt. Taylor 
headed towards the sea to bale out; but 
when he found he still had control he re- 
turned to Eglinton and made a successful 
wheels-down landing, approaching at 125 
kt to avoid stalling. 

The Fairey Aviation Co., Ltd., sa 7 
the Gannet involved (a four-year-old AS.1 
suffered stresses well beyond its design 
ultimate case. 


Fighter Group Post 

AVING been Commandant of the 

Central Fighter Establishment since 

1956, A. Cdre. E. L. — Welch has 
recently taken 7 4 post, that of 
S.A.S.O. at No. I (Fighter) ‘Group head- head- 
quarters. Prior to going to the C 
had taken the 1956 Imperial Defence cae 
lege course. He is an O.B.E. and won the 
D.F.C. when commanding No. 29 Sqn. on 
wartime night-fighter operations. 


H.M.S. “Eagle” Returns 
FTER 16 months in commission, 
H.M.S. Eagle returned to Plymouth 
on December 3. During this period she 
had sailed to the Arctic Circle and (dur- 
ing the Lebanon and Jordan crises) to the 
Eastern Mediterranean, and into the Black 
Sea for a visit to Istanbul. The carrier has 
co-operated with the French Navy in carry- 
ing out a trials of the Bréguet 
1050 Alise and Fouga 170 Magister 
Marine, while Eagle’s Skyraiders, Sea 
Hawks, Venoms, Wyverns and Gannets 
have made over 10,000 and her Whirlwinds 
more than 2,000 landings. She has steamed 
over 65,000 miles on this commission and 
her aircraft have used 90,000 tons of avcat 
and (according to the Admiralty) “enough 
high-octane fuel to take the average family 


Hail and farewell: Air Marshal Sir Andrew McKee, 
A.O.C.-in-C. Transport Command (below, left) during 
his round-the-world flight in a Comet 2, owe | 


at Richmond, Australia, by A. V-M. C. D. Ca 


Home Command, R.A.A.F.; and at right, Air Marshal 
Sir Hubert Patch saying farewell in Cyprus on relin- 
 quishing his appointment as C-in-C., M.E.A.F 


greeted 
AOL. 
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A Whirlwind of the Joint Experimental Heli- 
copter Unit, one of six being sent to Cyprus, is 
loaded into a Beverley at R.A.F. Abingdon 


saloon car nearly 6} million miles.” 

Commanded by Capt. J. B. Frewen, 
R.N., the carrier is to sail for the Mediter- 
ranean after Christmas leave for her crew. 
When this present commission is com- 
pleted, about the spring of next year, a 
start is to be made on modernizing H.M.S. 
Eagle to enable her to operate Scimitars 
and Sea Vixens. 


Recent Appointments 


AMONG Royal Air Force a 
recently announced by Ai 
are the 

G/C.s W. G. Devas to R.A.F. Thorney 
Island, Rn command; and A. R. D. 
MacDonell w R.A.F. South Cerney, to 
command. 

W/C.s D. H. Beckett to H.Q., British Forces 
Aden Peninsula, for technical staff duties; 
Davidson to AAFCE, for staff duties; 
K. J. B. Dunlop to R.A.F. Dishforth, for fo, 
duties; R. A. B. Ellis, R.C_.A.F » to 

ighter Command; J. B. Evans to R.A. 

alley, for technical duties; M. G. L. Foster to 
My A.F. Uxbridge, as President of the Ground 
Selection Board; J. Hurry to R.A.F. Bruggen, 
2nd T.A.F., to command No. 80 Sqn.; cs 
Mackenzie to Air Ministry, for duty in 
Department of the CAS.; P. A. od 
McDermott to H.Q., Bomber Command, for 
administrative planning duties; E. H. Maule to 
Ministry of Supply; and F. G. B. Randal! to 
No. 12 School of 


IN BRIEF 


W/C. W. B. Thorburn, of the R.AF. 
Medical Branch, has been awarded the Lady 
Cade Medal for his work during the Asian 
"flu epidemic last year when he was senior 
medical as at R.A.F. Cosford. 

* * * * 


intments 
Ministry 


Tech. Training, to instruct. 


A performed by a cast from 
FS. F. Uxbri ge itt be given in St. Clement 
Danes, the .F. church next Tuesday 
(December 
* 


U.S.A.F. activities at R.A.F. Burtonwood, 
Lancashire, are to be terminated and the air- 
field returned to Air Ministry control in the 
latter part of 1959. Some 1,400 British and 50 
American civilian em loyees and 900 U.S. 
military personnel will be directly 

* 

There are 800 vacancies tor roe aged 
154-16} to enter the R.A.F. next February as 
Boy Entrants. Details of the conditions of 
entry and service are to be found in A.M. 
Pamphlet 340 (June 1957), obtainable on 
request from the Central Recruiting Office, Air 
Ministry, London, W.C.1, or from any R.A.F. 
recruiting office in the UK. 


| 
+ 
: 
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Club and Gliding News 


EW ‘purchaser of a British-built Turbulent ultra-light is 
A. Cdre. G. J. C. Paul, the recently appointed secretary- 
general of the Air League of the British Empire. Registra- 
tion of the machine, which will be delivered by Rollaston Aircraft 
and Engines, Croydon, in the new year, is G-APMZ. Other 
Turbulent news is that a full-size demonstration model has 
been built by Rollasons and is now being exhibited by the Popular 
Flying Association at department stores throughout the country. 


ROSPECTS for the construction in South Africa of U.S. and 

German light aircraft were reported recently. In Durban, a 
new company has begun to build the first of a series of aircraft 
(unidentified U.S. two-seater type) which will sell at £1,300- 
£1,400. In Hattingspruit, Northern Natal, two German engin- 
eers, Helmutt Schutte and Otto Martin, plan to build a factory 
for the assembly of RW.3 Multoplanes from parts exported from 
Germany. 


SOARING flight between the capital cities of Argentina and 
Uruguay was achieved on November 16 by Rolf Hossinger, 
flying a Slingsby Skylark 3. This flight involved a 40-mile cross- 
ing of the mouth of the River Plate and the total distance flown 
was 166 miles. Hossinger was launched from a Stearman aerotow 
over the Albatross Gliding Club site at Merlo Airfield, Buenos 
Aires at 2 p.m., attained a height of 6,000ft between the airfield 
and the coast, and crossed the river with a loss of height of only 
200ft. Over Colonia, on the Uruguay coast, he found very strong 
thermals and reached his maximum height of 9,000ft. The Sky- 
lark arrived over Adami Airfield, Montevideo, with 3,000ft in hand. 
The first glider crossing of the River Plate was made in 1937 by 
Hans Ott, who flew from Colonia to Quilmes in a Condor. This 
30-mile crossing, however, was accomplished in a straight glide 
from 6,000ft and did not involve soaring flight. Last month’s 
flight by Hossinger, a Gold C pilot who represented Argentina at 
Leszno this year, has aroused great interest in soaring in Uruguay 
and has heightened the existing enthusiasm for the sport in 
Argentina. Gliding was — in the latter country by 
German pilots in the 19 The sport is now government- 
sponsored in the national interests of training pilots. The State 
not only has subsidized the clubs at a fixed rate per pilot, but also 
has assisted them by donating kits and, in some cases, complete 


sailplanes, and in addition makes available tug aircraft on loan. 
Student pilots are expected to pay for their training in the normal 
way. 

A revised scheme, due to take effect from January 1, will ae 
clubs to pay 50 per cent of the cost of gliders and tugs e 


olonia del = 
-Sacramento 


926 FLIGHT, 12 December 1958 


The RW.3 Multoplane Porsche-powered two-seater, forthcoming pro- 
duction of which in South Africa is reported on this page 


government will pay the remainder and will give the clubs long- 
term credits to help in paying their share. this will mean 
some financial difficulties for the clubs, it will result in the aircraft 
remaining the clubs’ own property. 


ON Sunday morning, November 16, Dr. Kwame Nkrumah, 
Prime Minister of Ghana, and many other distinguished 
guests paid a visit to the Accra Gliding Club at Afienya, near 
Accra in Ghana. The occasion was the second Open Day held by 
the club since its formation eighteen months previously. 

The founder of the club [a correspondent writes] was Gerry 
Burgess, a soils engineer, and its first chairman was Lt-Col. R. E. S. 
Skelton. The club’s first active step was to order a Slingsby 
Tandem Tutor from the United Kingdom. The interval between 
the decision to buy the glider and its arrival was a long and busy 
one. A suitable site had to be selected and negotiations opened 
with the local chief for the use of the land; the strip had to be 
levelled and marked out and a hangar built; a tow car had to be 
acquired, instructors found and members given some ideas in 
advance of all the arduous duties connected with the sport of 
gliding. 

Every weekend members turned up with their own tools and 
equipment to prepare the site. Materials were scrounged; bull- 
dozers were borrowed; a strip was levelled and a hangar was made 
from flattened 40-gal tar drums. Eventually, in March 1957, 
Comfort, as she became affectionately known, arrived by sea at 
Accra. The club’s troubles, however, had only just begun. On 
opening the crates her wings and fuselage were found to be so 
badly damaged that all thoughts of flying had to be put off for 
many more weeks. Among the founder members of the club was 
an ex-Luftwaffe ground engineer, Karl Tiede, and another 
engineer named Steve Theuss. Between the two of them the 
fuselage was patched up and a brand new pair of wings was 
obtained through the insurance company. The new wings arrived 
in July—also broken, but not too badly, and were soon repaired. 
Comfort took to the air in earnest in August 1957 and, apart from 
the occasional fits of temperament to be expected of any lady and 
one three-week period when she broke her fuselage and had to be 
grounded, she has remained airworthy every weekend since. 

In his chairman’s report for the year ending July 1958, Dick 
Skelton reported that Comfort had completed 2,360 launches since 
flying started, and twelve pilots, only three of whom had had any 
previous flying experience, had obtained their A and B certifi- 
cates. Three pilots had won their C certificates, and Comfort’s 
main achievement was that, with two u up she had remained air- 
borne on one occasion for 53 minutes. ¢ Tandem Tutor, how- 
ever, could not satisfy the experts and so six enthusiastic members 
formed themselves into a syndicate and purchased from Germany 
a Spatz single-seater. The club has now ordered its own single- 
seater which is expected before Christmas. 

At present the club has some 40 active of whom 16 
have been taught to fly solo since the club started, and Comfort 
and the Spatz have nm them logged a little over 4,000 
launches. Members have also built a much larger 

For the Prime Minister’s visit a small club-house was erected 
on the airstrip. Mr. h took a keen interest in all that was 
going on and stayed for over an hour. After his departure many 
guests, including Mr. Archie Casely-Hayford, M.P., who was the 
Minister responsible for aviation when the club "started, were 
given joy rides. Although not wealthy, the club is now well- 

established and flourishing. 


‘THE Association of British Aero Clubs have invited suggestions 
from club members and others for a motto to be adopted by 
the Association. Brevity and relevance to the Association’s aims 
will win £10 for the person 
A.B.A.C. Co 


sending in the entry chosen by the 
uncil. 


Swedish - Ar 
glider pilot Ro 


Hos- 
singer and a map of 
his flight from Buenos 
Aires to Montevideo 
(see news item above), 


with the previous 
River Plate crossing 
by Ott shown dotted 
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in the Aircraft Industry 


Please don’t think you can build an aeroplane 
faster than the next man. The next man also 

uses Desoutter power tools. In fact, these powerful, 
beautifully-made tools are used by every aircraft 
manufacturer in the country. 


The Mighty Atom Corner Drill reaches any awkward 
spot. This M2 model is being used on the engine 
mounting of a Vickers Viscount. Photograph by 
courtesy of Vickers-Armstrongs. 


Another widely used tool in 


Our range of pneumatic and electric tools is nothing if not wide. 
But should you find a gap, we'll do our best to fill it for you. 

In certain cases we’re prepared to produce an entirely new tool 

for a specific job. Write today for further details of Desoutter tools 


for the aircraft industry. 


A Desoutter Rackfeed Drill reaming holes in the 
centre section of an Avro Vulcan bomber. 
Photograph by courtesy of A. V. Roe & Co. Ltd. 


hotograph by courtesy of Vickers- Armstrongs. 


Drilling and countersinking rivet holes with Desoutter 
the aircraft industry is this er tools on the fuse skin of a Vickers Vanguard. 
Desoutter Bolt Miller. 


Desoutter Bros. Limited, The Hyde, Hendon, London, N.W.9. Telephone: Colindale 6346 (5 lines). Grams: Despnuco, Hyde, London, 


pneumatic and electric tools 
put power into your hands 
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It’s proof like this 
that sells me the 


Capital Airlines figures emphasise original economy claims of the Viscount 700 


These figures are taken from a study of operating costs recently made by Capital Airlines. The 
original estimates made in May, 1954, are compared with actual costs experienced in service. 


Cost per aircraft-hour flown 

DIRECT EXPENSE 

Pilots’ salaries, travel ; engine fuels ; hull insurance ; etc. 
Direct maintenance labour, materials 

Aircraft depreciation 

Total direct expenses 

INDIRECT EXPENSES 


Assigned expenses (of all other elements of operating ex- 
pense allocated to types of aircraft on a formula basis) 


Tota! operating expense 


Costs per revenue aircraft-mile flown 


DIRECT EXPENSE 
Pilot’s etc. 

Direct maintenance 
Aircraft depreciation 
Total direct expense 
INDIRECT EXPENSE 
Assigned expense 

Total operating expense 


Original Actual 6-months period 

Estimate ended 30th June, 1958 
$ 96.15 $ 95.85 
57.76 47.12 
45.91 46.36 
199.82 189.33 
$169.52 $169.20 
369.35 358.53 


$ 0.402 $ 0.383 
0.242 0.188 
0.192 0.185 
0.836 0.756 

$ 0.709 $ 0.697 
1.545 1.453 


It’s experience—backed by figures like these—that is built into the Viscount 810/840 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY ENGLAND 


FOUR ROLLS-ROYCE DART JET-PROP ENGINES 
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CIVIL AVIATION 


Up-to-date with the Friendship 


HERE have been reports recently that the Fokker-built 

Friendship has been in fatigue-test troble. For example, it 

has even m suggested that T.A.A. were considering the 
cancellation of their order for 12 aircraft. This particular story, and 
certain other whispers about the Friendship structural-test pro- 
gramme are now known to be untrue. The Fokker company, in 
their best “full information” tradition, have prepared a report 
which should be available in the next few days. 

In the meantime it appears that, about half-way through fatigue- 
tests on a production specimen, there was a failure of the lower 
skin in the region of the wing-root. The remedy was to stiffen 
the weak area by re-skinning with heavier-gauge material. Un- 
fortunately, nine production aircraft—for Aer Lingus, T.A.A. and 
Braathens—were too far advanced for the modifications to be made 
at the production stage without causing considerable delays. 
Accordingly, these aircraft will be returned to Fokker for modifica- 
tion before the completion of 5,000 hr operational service. It is 
appropriate here to quote Mr. J. K. Watkins of T.A.A.: 

“The outcome of the series of conferences with Fokker must, in my 
opinion, be regarded as most satisfactory. The modification, which has 
now been —_— upon. should completely eliminate any likelihood of 
fatigue problems in the lower skin and stringer assembly of the F.27 
centre wing within the agreed-life objective of 30,000 flights [sic], and 
this is far in advance of anything demonstrated or achieved in service 
by any other known type of civil aircraft.” 

Latest commercial news about the Friendship is that, as from 
January 1, the price of the R.Da6-powered version will be in- 
creased from 2.1m guilders to 2.3m guilders. Both these prices are 
without plug-in radio units, and are equivalent to £199,000 and 
£218,000 respectively. Fairchild’s price is equivalent to £226,500, 
having been increased on November 30 from £210,000. 

There has been some confusion as to what proportion of the 
Friendship’s value is represented by British components. Fokker 
have always said “about 30 per cent”; but Aer Lingus have 


recently been saying “about 60 per cent.” The discrepancy is 
attributable to the differing viewpoints of maker and user. For 
example, Fokker buy from Britain Rolls-Royce Dart power- 
plants; Rotol propellers; Dowty undercarriage; Dunlop tyres, 
wheels and Maxaret brakes, and pneumatic-system equipment; 
Godfrey cabin blowers; Redux; and other equipment and 
materials. The value of all this, as a proportion of today’s 
£199,000 price, is £64,000—i.c., just over 32 per cent. 

The Aer Lingus figure of “60 per cent British” is possibly a 
more valid measure of the export business which Fokker and 
their Fairchild licensees have procured for the British aircraft 
industry. It takes account of the fact that during the operational 
life of an aircraft most of the spares and replacements are “bought- 
out equipment,” which would be almost entirely British. 

It is difficult to measure the precise Customs duty on Friend- 
ships imported into the U.K.., nor is it possible to assess the adverse 
effect of such a duty upon U.K. sales. Those U.K. operators who 
can afford to buy new DC-3 replacement equipment could, of 
course, purchase Handley Page Dart Heralds, whose first cost is 
substantially less than that of the Friendship even without duty. 
For the record, the proportion of the Friendship’s value which 
would be subject to duty would be the basic price less 32 per 
cent—i.e., £135,000. Taking the present import duty of 174 per 
cent, cost of a Fokker-built Friendship bought today in Britain 
would be about £233,000. 

The proportion of the Fairchild-built Friendship which is 
British is rather less than 32 per cent, since the American firm 
has adopted some “native” equipment. Nevertheless, adding up 
the total number of Fokker and Fairchild Friendships sold to 
date (57 and 74 respectively), and assuming the “60 per cent 
British” value quoted by Aer Lingus, it is apparent that the 
Friendship has so far done about £16 millions of export business 
for the British aircraft industry. 


T.W.A. SEEK FINANCE .. . 


HE Cherington report on the See programme of 

American airlines revealed that the value of equipment still 
to be covered by suitable financing arrangements amounted to no 
less than $750m, by far the largest unsatisfied commitments being 
$313m for T.W.A. and $115m for PanAm. A few weeks ago 
PanAm announced that their arrangements had been completed. 

An article in the December 1 issue of Time discusses the prob- 
lem facing T.W.A.’s owner, Mr. Howard Hughes :— 

“Mr. Hughes is in the midst of a $500m re-equipment programme 
for T.W.A., has paid for 20 new piston-engined Super Constellations 
recently delivered, but still owes something like $320m for 30 Convair 
880s and 33 Boeing 707 jets on order. 

“In times past, owner Hughes could be counted on to pick up the tab 
for losses. But Hughes is having troubles in other parts of his empire. 
Hughes Too! Co., which is financing T.W.A.’s new jets, is in no position 
to absorb more heavy losses . .. Nor can the second highly successful 
wing of Hughes’ Hughes Aircraft Co., much. 

“What will he do? The West Coast has been buzzing for months 
that he might sell all or part of his empire. The 78.2 per cent T.W.A. 
stock interest, plus Hughes Tool and Hughes Aircraft, could bring 
anywhere from $350 to $500m. Against that figure, Hughes must 
count debts and commitments of $427m: some $87m in accumulated 
debts at T.W.A., another $320m in jet-airliner commitments, plus about 
$20m in personal debts from his movie deals. 

“A more likely alternative is that Hughes will try to dig up enough 
cash to hold out until the new jets are flying and become assets instead 
of liabilities. One solution would be to go to the public, sell stock in 
Hughes Aircraft to meet operating expenses and float long-term bonds 
in Hughes Tool to meet jet payments when deliveries start next year.” 


WHILE NORTHEAST SEEK SUBSIDY 


ANOTHER U.S. airline in a bad financial way is Northeast. Its 
entry into the long-haul business has failed to improve the 
profit record, indeed the unexpectedly low load-factors experi- 
enced on the New York-Miami service has led to results being 
even worse than before. Over the first nine months of this year, 
Northeast’s loss amounted to some $5m, of which $2m arose on 
the local service network in New England. 

The airline applied to the C.A.B. two months ago for payment 
of subsidy on the local-services, and the Board has now allowed 
an increased temporary mail rate that will meet Northeast’s 
“urgent need for additional working capital.” The subsidy will 
amount to almost $5m, and will cover deficits on local services 
from February 1957 until the end of this year. It is then expected 
that a final mail rate will be established. 

To cover current operations the airline has already become 
involved in considerable debt: The Atlas Corporation, which con- 
trols Northeast, advanced $2m in 1957 and about $4m this 
Years bank loans now stand at $9m; and $7m is still owed to 

ickers and Rolls-Royce. 


ANOTHER ALTIMETER DISASTER 
E court of inquiry investigating the accident to a Central 

African Airways Viscount at Benina on August 9 has expressed 
the opinion that the pilot inadvertently descended below the 
correct height during approach, the probable cause of this action 
being “that he misinterpreted the reading of his altimeter.” The 
court felt unable to exclude the possibility “that his efficiency had 
been reduced by fatigue and a slight indisposition.” 

The report, which will be fully summarized in next week’s 
issue of Flight, was published on Decem>er 1 by the Libyan 
Ministry of Communications. 


OPERATING THE BRITANNIA 


ORE of the air transport industry’s formost authorities on the 
operation of turbine aircraft, Mr. J. E. D. Williams, was the 
lecturer at a meeting of the Bristol branch of the Royal Aero- 
nautical Society on Thursday, December 4. Mr. “Jed” Williams 
is consultant to El Al, C.P.A.L., Aeronaves and Cubana. His 
subject was the operation of the long-range Britannia, and Flight 
hopes to summarize this important lecture in next week’s issue. 


The first five production Caravelles are taking final shape at the main 
Sud assembly plant at Saint Martin du Touch, Toulouse 
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CIVIL AVIATION... 


EX-IM BANK AND AIRLINER CREDITS 


S° much has recently been said about the activity of the Export- 
Import Bank of Washington that it is relevant to describe the 
general policy of the Bank in relation to the financing of airliner 
sales. 

Unlike the Ex Credits Guarantee Department of the Board 
of Trade, the Ex-Im Bank does not insure exporters against 
default but extends credit to selected foreign importers of Ameri- 
can goods. The selection process is based upon the submission to 
the Bank of a claim for credit—the submission usually being put 
forward by the American manufacturer involved. Such loans are 
known as “Exporters Credits” and require that the foreign bor- 
rower subscribe a down-payment in dollars covering at least 20 
per cent of the total loan. The manufacturer must also agree to 
cover a similar share, leaving the Bank responsible for financing 
a maximum share of 60 per cent. 

The Bank has established maximum repayment periods for 
Exporter Credits, and these are currently set at five years for 
piston aircraft and seven years for turbine aircraft. Most loans in 
practice cover lesser periods than these. Interest rates vary accord- 
ing to the duration of the credit, the risk involved, and prevailing 
market rates generally, and the Bank believes that their terms 
“contain no noteworthy discrepancies from those under which 
private lenders provide financing for similar purposes.” 

A second type of loan, known as a “Project Credit,” relates not 
to the purchase of a specific product such as an airliner, but to the 
broad range of expenditure required to finance a development pro- 
ject. Ethiopia and Indonesia have negotiated contracts with the 
Ex-Im Bank to cover the development of air transport within 
each country, and in addition to the financing of airports, ter- 
minal facilities and communications systems, these contracts also 
cover the purchase of airliners. The terms laid down for such 
Project Credits vary according to the nature of each contract. 


DANUBE BLUES 


USTRIA’S air transport has had troubled history ever since 

its post-war inception. At one stage the two rival political 
parties each had its own plans for a national carrier and only after 
years of debate and negotiation did a coherent plan emerge. 
Austrian Airlines were formed in April 1956 but did not start 
operations until last spring. Using four Viscounts hired from 
Norway’s Fred Olsen, A.U.A. achieved the rare distinction— 
despite the premature claims of T.C.A., T.A.A. and B.E.A.— 
of being the world’s first all-turbine operator. 

But traffic has failed to reach expectations, and operations are 
not believed to have broken even. A particular problem was posed 
by the delay in publishing the airline’s summer timetable. For 
some months A.U.A. have been investigating the problems of 
replacing or enlarging the existing fleet, and their directors have 
in recent weeks been considering an increase in capital to finance 
expansion and chase of new equipment. 

Meanwhile, ing the capacity to develop Austria’s internal 
services, A.U.A. has been negotiating with the country’s two 
independent companies, Aero Transport and Austria Flugdienst, 
with the object of giving them temporary access to the internal 
routes. The independents are each closely associated with 
German companies (Aero Transport with L.T.U., Austria 
Flugdienst with D.F.G.) and were founded earlier this year after 
restrictions had been placed on the operation of non-scheduled 
services between Germany and Austria. 


U.S. AIRLINES VERSUS C.A.B. 


WE referred last week to the fundamental air transport 
economic issues to which the C.A.B. is at present giving atten- 
tion. Another issue which the Board will now have to reconsider 
is airline depreciation policy. The C.A.B. have long felt that the 
American airlines depreciate their equipment too rapidly, thus 
burdening the travelling public unnecessarily with the cost of 
ying for the next generation of aeroplanes. So strongly did the 
ard feel about this that last year it ordered the airlines to 
depreciate their equipment over seven years with a residual value 
of 15 per cent. 
The airlines took strong exception to this order, which they 
regarded as an unjustified interference with internal commercial 
policy, and appealed to the United States Supreme This 


The last week of November sow each of the first two really interconti- 

nental civil jets emerging. The Boeing 320 (right), seen waiting on 

the flight apron at Renton on November 24, will be delivered to Pan-Am. 

Also powered by the Pratt and Whitney J75, the first intercontinental 

DC-8 (upper picture) carried out its maiden flight on November 29 at 
Long Beach 
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court has now decided in favour of the airlines, much to their 
jubilation. They regard this as a major victory over what many 
of them feel to be the bureaucracy of the C.A.B., but which many 
of those who stand on the sidelines regard as being a defeat of a 
principle which, in the long term, might have been in the interest 
of the air transport industry. It is a point of view that too high a 
rate of depreciation is the great malaise of air transport at the 
present time. 


ETHIOPIAN EXPANSION 


"THREE DC-6Bs have quite transformed Ethiopia’s national 
carrier. Since early last summer these aircraft have been 
operating from Frankfurt to Nairobi via Addis Ababa. Prior 
to the introduction of the DC-6Bs, E.A.L. operated only as far 
north as Athens. But now the 6Bs cover the route to Frankfurt 
three times a week, while the Convair 240s and DC-3s are 
restricted to the shorter services. 

Traffic has increased particularly sharply in recent months and 
in September was 68 per cent higher than in the corresponding 
month last year. The airline expects this year to pass the 100,000 
passenger mark for the first time. But the financial improvement 
was even more marked: over the first nine months of this year 
net profit rose by as much as 92 per cent. 


TELEVISION RADAR FOR C.A.A. 


NEXE scan-conversion units designed to convert P.P.I. displays 
electronically into television pictures which can be viewed in 
bright daylight have been ordered by the C.A.A. They are to be 
delivered by next May for installation in the traffic control centres 
at New York/Idlewild, Washington National, Chicago/ Midway, 
Los Angeles, Atlanta, Oakland, Detroit and Fort Worth. The 
ninth unit will be used in the New York centre to display radar 
information transmitted from the Air Defense Command radar at 
Palermo, N.]. 

The contract is valued at $1,632,638 and has been placed with 
-: ce Electronics Corporation of Mineola, Long Island, 


The TI 440 scan-conversion unit is based on a two-gun cathode- 
ray tube and presentation will be on 22-in horizontal and 16-in 
vertical tubes. Long-persistence characteristics allow recording 
of aircraft tracks as well as positions. 
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PROSPECTS FOR EAGLE 


At first sight there may not appear to be anything especially 
significant about a recent application made to the A.T.A.C. 
by Eagle Airways (Bermuda), Ltd., to operate a normal scheduled 
service between Bermuda and London. With intermediate tech- 
nical stops at Gander and/or Shannon or the Azores and/or 
Lisbon, the service would be operated with DC-6A/Bs or Britan- 
nias at an initial frequency of three return flights weekly, increasing 
later to seven return flights weekly, for ten years from the date of 
approval. 

The significance of the application lies in the fact that the com- 
pany, as the Bermudan designated flag carrier, has already received 
approval from the Bermudan Board of Civil Aviation to operate 
these routes to London, as well as services from Bermuda south- 
ward to Antigua, Barbados and Trinidad and south-westwards to 
Nassau and Jamaica. It would seem that Eagle stand a fair chance 
of being the first of the independents to operate a regular, 
scheduled transatlantic passenger service. Mr. Harold Watkin- 
son’s words at the recent B.I.A.T.A. annual dinner on the subject 
of a new Air Transport Advisory Council with “new powers, 
revised and wider terms of reference and wider discretion” are 
significant in this connection, although much naturally depends 
on the results of the next general election. But one of the condi- 
tions of approval made by the Bermudan authorities is that a 
London service must be in operation not later than July 1, 1959. 

An Eagle service to Bermuda would compete with B.O. "A.C.’s 
Britannia 312 services; there are at present four of these a week, 
two of which go on to Caracas via Bridgetown and Port of Spain, 
the other two calling at New York and going on to Nassau and 
Montego Bay. The proposed Eagle service would also compete 
indirectly with those of three carriers who operate once-weekly 
services from the Caribbean area through Bermuda to Lisbon and 


de Havilland arranged for 
Mr. Aristotle Onassis to fly 
in a Comet 4 last week 
from Nice to Hatfield. Left 
to right: Mr. Onassis, Mr. 
H. Shaw (de Havilland 
airline liaison) and Mr. 
John Cunningham (chief 
test pilot and director) 


Madrid with Super Constellations; Cubana’s from Mexico City 
and Havana, Iberia’s from Havana, and Linea Aeropostal Venezo- 
lana’s from Caracas and on to Rome. 

An interesting point is that, while Cubana already has four 
Britannias and two 707s on order, Iberia has just recently shown 
an interest in the Comet 4 and L.A.V. is a potential purchaser of 
three Comets and “several” Britannias. The benefits of definite 
approval to operate a route to Bermuda would not be confined to 
Eagle alone, but could also extend to de Havilland and Bristol, 
since the prospect of turboprop competition from another British 
carrier might be a deciding factor in making Iberia and L.A.V. 
choose Comets and Britannias, while Eagle itself can now be 
regarded as at least a prospective Britannia customer.—M.J.H. 


BREVITIES 


Capital Airlines have applied to the C.A.B. to lease three 
Viscount 810s from Continental Air Lines. These aircraft will 
fulfil Capital’s increased-capacity requirements following the 
award of a route to Florida. Capital’s present fleet consists of 
Viscount 745s. 

* * 

Varig intend, subject to government approval, to increase their 

Caravelle order from two to five aircraft. 
* * * 

The runway at Ferihegy, the main Budapest airport, has recently 
been extended to 9,975ft. 

Philippine Air Lines are due to open their Manila - Tokyo 
service on January 1. 

* 

T.C.A. are planning to start scheduled services between 

Montreal and Vienna within the next few weeks. 
* 

American Airlines have abandoned their requirement that 
passengers holding return- or through-tickets must re-confirm 
their reservation. 

* 

Under an agreement with Air France, Royal Air Cambodge are 
now operating Super Constellations instead of Boeing 307 Strato- 
liners on their Pnom-Penh - Hong Kong service. 

* * * 

Panair do Brasil have leased four DC-6Bs from Loide. Of 
Panair’s 14 DC-3s ten have been sold to P.A.B. and four to 
A.L.A. (Aerotransporte Litoral Argentine). 


C.S.A., the Czech airline, have confirmed reports that they are 
planning to purchase a fleet of Ilyushin I-18 Mosk oskvas. They will 
be delivered in the third quarter of 1959. 

* * 

T.W.A. are due to inaugurate their new services linking Cali- 
fornia and Florida on December 15. Northwest started operating 
into Miami on December 1. 

Transocean’s ites service between Honolulu and Cali- 
fornia has now been extended to Chicago and New York on a 
twice-weekly basis. 

Pacific Airlines are to purchase six Fairchild-built Friendships 
following approval by the C.A.B. of a loan-guarantee of $4,631,000. 
Total cost of the contract is actually $5,145,565. The loan must be 
paid back over ten years, interest rate being 5} per cent. Other 

tential Fairchild F-27 purchasers are Aloha Airlines, formerly 

rans-Pacific Airlines. Three aircraft, plus an option on two, may 
be bought. 


The Port of New York Authority has approved the operation 

of the Lockheed Jetstar at New York International. 
* 

The Il-14 presented by the U.S.S.R. to the King of Nepal has 
now been delivered to Katmandu. 

* * 

B.K.S. have acquired a Bristol 170 from B.O.A.C. This aircraft 
was previously operated in the Lebanon by M.E.A. 

* * * 

B.O.A.C. were due to resume operations through Tripoli on 

certain London - Lagos omnes om December 9. 

Iraqi Airways are wail to be negotiating for the purchase of 

unspecified jet aircraft. 
* 

Transcontinental and R.E.A.L., who recently arranged a pool- 
agreement on U.S. services, have now integrated their flight 
schedules. 


Two Il-14s, built in East Germany, have been delivered to 
Peking for use by China’s national airline. Several more are due 
for delivery. 

* 

An account of Amsterdam’s international airport, written by 
Hugo Hooftman, has recently been published by A. W. Bruna and 
Son, Utrecht, under the title Hier is Schiphol. 

It is reported by Aviation Daily that Hawaiian Air Lines are 
likely to convert four yan 440s to Allison 501 turboprop 
power. This is the first reported interest in the Allison-Convair 
conversion; it would cmt awaiian oom $500,000 per aircraft. 


B.E.A.’s summer iin on id services to Jersey, Guernsey 
and the Isle of Man will be in force next year for only about three 
months. During the past year, when traffic on these routes was 
disappointing, the summer fares applied for a four-month period. 

* 


Rolls-Royce of Canada and Pacific Airmotive of Burbank have 
agreed that the last-named company shall become the distributor 
and overhaul facility for Rolls-Royce Darts at Burbank. It is 
reported that Piedmont, a new F-27 operator, has contracted with 
Capital for the overhaul of their Darts. 

Following a similar application by Braniff, National—who were 
due to become the first U.S. domestic jet airline when they intro- 
duced 707s leased from PanAm between New York and Miami 
on December 10—have applied to the C.A.B. for a surcharge. 
They want to add $10 to the fare charged to de luxe class 
passengers. 
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Promoting B.E.A. 


THE SUMMER SALES CAMPAIGN IS NOW UNDER WAY 


The “girl on the cover” will become an increasingly familiar figure to those planning holidays in 
the next few months. (Right) Together with leaflets advertising specific routes is the new 
brochure inviting a winter break. The “double square” is a feature of B.E.A. design 


the advertising world is that the 
less a product is taken for granted 
the more heavily it must be advertised. In 
the U.S. only one person in ten has ever 
flown on a regular air service. In Europe 
this proportion is certainly below one in 
twenty. Among non-fliers there is still a 
surprisingly widespread belief that air 
travel is expensive and somewhat perilous 
and that foreign travel—although roman- 
tic—is complicated by strange languages, 
unusual customs and awkward situations. 
For an airline such as B.E.A., which is 
exclusively a European operator, these 
facts imply an energetic selling-programme. 
But this is only one of many unusual traffic 
problems that the Corporation has to over- 
come: it is faced with competition from 
different rivals on almost every single 
route; and its activities are primarily in- 
ternational in character. This demands 
energetic diffusion of effort over a wide 
area. Another problem is the unusually 
short-haul character of the traffic—the 
average journey lasts less than two hours; 
so airline and passenger have little time to 
get to know each other. 
All these considerations suggest that 
B.E.A. would be justified in spending an 
above-average amount on advertising and 


O*: of the few general rules about 


publicity. As the typical level of airline 
expenditure on such items is ween 3 
and 4 per cent of revenue, B.E.A. could 


fairly be expected to spend at least 5 per 
cent; but in fact the £4m that is currently 
spent on advertising and publicity every 
year represents only 2 per cent of revenue. 
And B.E.A.’s advertising people do not 
feel that their department is meanly 
treated. Indeed, their advertising mana- 
ger, A. J. Burkart, expresses his satisfac- 
tion that the 2 per cent allocation is so 
low, arguing that such a figure is an index 
of the productivity which B.E.A. and their 
— advertising agents, Colman, 
rentis and Varley, have achieved. 

If there is a reason for this productivity, 
it is almost certainly that every item 
of B.E.A.’s advertising is purposeful. 
Their philosophy is that it is not just pro- 
moting air travel, but is selling a specific 
aspect or service of B.E.A. to a specific 
customer. Accordingly, the year’s activi- 


ties tend to be divided into several distinct 
campaigns. 

The biggest single selling campaign of 
the year is the programme aimed at the 
summer holiday market. The spearhead of 
this campaign is an attractive and colour- 
ful 32-page booklet which describes the 
places served by B.E.A., and provides 
comprehensive information on the prices 
and details of their agents’ all-in tours. 
Here the customers in mind are those who 
are unfamiliar with air travel and more 
particularly those whose holiday budgets 
are tightly planned. An advertisement will 
appeal to this group only if its subject- 
matter “rings a bell”; the potential inclu- 
sive-tourist must be able to identify 
himself (or possibly more important, her- 
self) with the person shown in the 
advertisement and must also be personally 
attracted by the general setting and the 
background. Each year the cover of 
the booklet is improved, and provides the 
central motif for the summer campaign. 
B.E.A.’s research has shown that summer 
holiday plans are usually concocted in the 
early spring, and for this reason the sum- 
mer programme is launched as soon after 
Christmas as possible. An integrated cam- 
paign, making use of all available media, 
strives to reach as wide a market as possible. 

At the present time of the year B.E.A. 
is waging a second sales campaign. This 
is to encourage people to travel during 
the winter months. In past years the air- 
line has concentrated on emphasizing the 
attractions of snow and sun, but this winter 
a new theme has been developed: that it 
is now the time to “break away”; that 
rather than feel guilty at taking a holiday 
in the winter, the hard-pressed workers 
of the world have a duty to their fellows, 
their families and to society to get away 
and find “the change of outlook and 
refreshment you know you n 
deserve.” 

Individual services are advertised 
throughout the year, particularly through 
the medium of posters or pamphlets. Such 
campaigns, each aimed at selling travel to 
a specific area, are often arranged jointly 
by B.E.A. and the local tourist board. 

Effective point-of-sale advertising is 
another important aspect of B.E.A.’s sales 


promotion, for travel agents are respon- 
sible for about two-thirds of total revenue. 
Agents are kept fully informed of activities 
and plans and liberally provided with 
advertising material. Contrary to the 
eneral trend in the airline business, 

.E.A.’s window displays are tending to 
become less ornate. Only a few dozen 
agencies throughout the country are 
equipped with suitable facilities to exhibit 
the mountains of machinery of the kind 
that some operators have recently been 
devising for display purposes. B.E.A. 
realize that the most appropriate display 
for the vast majority of agencies is one 
that is compact, easily erected and expend- 
able, and it is within this framework that 
maximum customer impact is sought. 

The airline is paying increasing atten- 
tion to selling itself as an institution. One 
reason is the growing importance of the 
North American market; B.E.A. ticket 
sales in U.S. and Canada are now valued 
at over £1 million a year. Yet Americans 
are still heard asking whether B.E.A. is a 
subsidiary or a division of B.O.A.C.! 
Much thought has gone into the develop- 
ment of advertisements which will impress 
people abroad with the stature of B.E.A. 

In quite a different sphere—but still 
selling the institution—are the efforts to 
attract the notice of the young. Schools 
are provided with literature and suitable 
material, and at Farnborough-time 
a colourful supplement on B.E.A. is 
inserted into a well-known children’s 
magazine. Another form of institutional 
advertising is the campaign to ensure that 
everything associated with B.E.A. bears 
what John Burkart describes as “a family 
resemblance.” A design manual has been 

epared that will, for instance, allow a 

urkish signwriter to prepare material in 
such a way that it will be instantly recog- 
nized by anybody familiar with the airline. 
Much of the credit for the successful 
development of this idea is due to Mr. 
John Lunn, the senior industrial designer 
in the advertising branch. 

In essence, B.E.A.’s promotion policy 
is typical of an enterprise that is increas- 
ingly enterprising. Cs. 


The Paris poster suggests the movement and 
the night-life that are so much a part of 
B.E.A.’s most important foreign port of call 
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Flexibility and 
high strength? 


Registered Trade Mark iia 


provides 
the 
answer! 


Superior seamless metallic tube 
for all requirements. 


@ Contact our Technical 
Department with your problem 
and for urgent attention 

phone Swindon 6211. 


POWER AUXILIARIES LIMITED 
Kembrey Street, Swindon, Wilts 
Tel: Swindon 6211 
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Just how high can they go? 


Today’s answer is for today only. 
Tomorrow it may exceed 
designers’ daydreams. That’s 
progress—the sort that 
‘Bostik’ Sealing Compounds 
have been sharing with the 
aircraft industry for 
more than twenty years. 
During that time ‘Bostik’ 
Sealing Compounds 
have given aircraft 
manufacturers the 
assurance of permanent, 
dependable sealing. 

For pressurised cabins and 
integral fuel tanks, 

in screen glazing and dozens of 
components and instruments. 
Developed to seal with 
absolute certainty, ‘Bostik’ is a 
product of the B.B. Chemical 
Company, a British company 
contributing to 
progress in Britain. 
If your problems 
are concerned with 
sealing, in one way 
or another, let us 
tell you more about 
‘Bostik’. You 
never know what 
heights can be 
reached .. . 


‘Bostik’ is a registered trademark of 
B. B. CHEMICAL CO, LTD., ULVERSCROFT ROAD, LEICESTER 
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INTRODUCING 

: Two new Jeppesen Flight Manuals 
designed to make your radio 

navigation safer and easier. 


JEPPESEN 
RADIO AIR-ROUTE GUIDE 
Contains most everything in charts 
for the“CROSS COUNTRY“’pilot's 
radio navigation. COMPACT... 
ECONOMICAL 


CHARTER EDITION 
A new LOW COST flight manual 
created especially for the 
Charter Pilot (or the IFR Pilot not 
requiring extensive coverage) 


EASY TO USE FOLDING JEPCO 
AVIGATION (ENROUTE) 
CHARTS WITH HANDY 
PLOTTER... CRYSTAL CLEAR 
TERMINAL AREA CHARTS... MASTER PLANNING 
CHART AND OTHER USEFUL DETAILED PRO- 
CEDURE - AND FLIGHT INFORMATION... 


Used by Airline, Military, Business and Private Pilots 
for a quarter century. 


Write for free folder CR-4 with sample charts and - 
for your flight manual requirements, computers 
and other navigation aids rely on: 


eppesen & Co. 
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On August 12th, 1958, the 
standard airplane SUPER 
AERO LV—FLH, provided with 
long range tanks, crossed the 
Atlantic from Buenos Aires to 
Milano via Dakar. 


Ask for a detailed report 
about this outstanding 
achievement! 


OMNIPOL LTD. 
Washingtonova 11 PRAHA 3 CZECHOSLOVAKIA 


em. be 
_FRANKFURT/ MAIN, Kaiserstr. 72, 


in USA: Stapleton Airfld., Denver,Colorado 


The Members and Staff 
of the 


AIR REGISTRATION BOARD 


Send Seasonal Greetings 
to all their Friends and 
Associates at home and 
overseas 


(Instead of issuing individual 
greetings cards, a donation to 
charity has been made) 


f 
| FLIGHT 
ERO- } 
JEPPESEN AIRWAY MANUAL 
| 
| | 
= 
Omnipot 


12 DecemMBER 1958 FLIGHT 


We also manufacture drill and zy ° ° ° ° 
assembly jigs, press tools and 

stainless steel aircraft assemblies 
checking gauges, and under- ° 


We have every facility for fabricating, forming, spinning and welding stainless steel, as 
well as considerable experience of this material and others for the construction of ar ° 
craft components and assemblies. 

We have well-equipped tool rooms, press shops, assembly shops, and ev necessary 
manufacturing requirement within our own organisation, and would welcome your 
enquiries for large or small quantities. 


b, Cornercroft 


take precision machining, 


construction of experimental 


and prototype assemblies, etc. 


Cornercroft Ltd., Ace Works, 
Coventry. 

Telephone: Coventry 40561 
and at 32 Clarges St., 
London, W.1. 
Telephone : 
Grosvenor 1646 


equipped 
galley 


NO LESS THAN 77 OF THE WORLD'S 
AIRLINES USE SEC. 
AIRBORNE GALLEY EQUIPMENT 


No-one else, anywhere in the world, supplies 
anything like as much aircraft catering 
equipment as does the G.E.C., indisputably 
the foremost company in this specialised field. 


LIMITED, MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 


THE GENERAL ELECTRIC COMPANY 
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PRESS DAY —Classified advertisement 

“copy” should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 5/- per line, minimum 10/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and Official Notices, Public a, Public Appointments, Tenders 6/- per 


line, minimum 12/-. Each paragraph is charged 


tisements must be strictly prepaid and should be ad: 


House, Stamford Street, London, 8.E.1. 


— jy, name and address must be counted. All adver- 
ressed 


to FLIGHT Classified Advertisement Dept., Dorset 


Postal Orders and cheques sent in payment for advertisements should be made payable to Lliffe & Sons, Ltd., 


and crossed & Co. 


Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 
52 consecutive insertion orders. Full pastioulans will be sent on application. 

Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
advertisement charge. Replies should be addressed to “Box 0000, c/o Flight,"’ Dorset House, Stamford Street, 


London, 8.E.1. 


The retain the right to refuse or withdraw advertisements at their discretion and do not accept aay 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mista 


PRESS NOTICE 


CLASSIFIED ADVERTISEMENTS 
December 26, 1958, issue will close for Press first 
post Monday, December 15, 1958. 


Also January 2 issue on December 19, 1958. 


AIRCRAFT FOR SALE 


TRAVELAIR, LTD. 


Aircraft Sales and Financing Specialists 
Offer for Sale 


UGLAS D.C.3. Low times since major. Full 
aircraft standard. £19,000 each. 
OUGLAS D.C.4, Cargo) ssenger. Convertible 
long range tanks. = 
D° GLAS D.C.6. ill ‘be sold with major air 
frame overhaul completed. £178,500 
ONVAIR 240. Full aircraft standard. Airstair door. 
Five available at $250,000 each. 
‘THESE aircraft are available through our offices, and 
have been selected from the many transport air- 
craft that we are authorised to sell as representing 
the best “buys” on the world market. 


And for the Private and Business Pilot 


HIPMUNK. Less than 50 hours since complete 
engine overhaul. C. of A. to 1960. Excellent 
condition. £1,400 for quick sale. 
USTER AIGLET J.5.L. Purchased new May 
this yess, Special reason for sale. No reasonable 
offer refused 
Mit ES MESSENGER 2.A. Cirrus 3 
52 hours since complete overhaul. New C. of A 
to be ‘issued. Excellent aircraft. Offers required. 
terms gladly arranged, and for full details 
contact 
Tey AIR, LTD., 115 Oxford Street, London, 
: Ger. 3382. [0609 


R. K. DUNDAS 
Executive and Survey Aircraft 


UNTING PERCIVAL PRINCE, 10 seats, or 5 
seats and two tables; toilet, cabin heating and 
ventilation; 680 hours since new. Alvis Leonides 
500 h.p - ines, 330 and 254 hours since new; 10-ch. 
V.HLF if transmitter and receiver; Marconi radio 
compass He urrent C. of A. Condition inside and out 
excellent 
moseu! TOES. Mk. 35. Low hours. Adapted 
for high altitude aerial photography. Four of 
these aircraft available in excellent sound condition. 
Your inquiries and offers for these aircraft are invited. 
K. DUNDAS, LTD., Dundas House, 59 St. 
© James's Street, London, §.W.1. Tel.: HYDe Park 
3717. Cables: Dunduk, London. [oss9 


RROLLASONS for Tiger Moths. CROydon 


IKORSKI S.51 Helicopter—Pratt & Whitney 985 
engine, Very low hours, Would consider long 
term hire. Box No. 0438. 
ROCTOR III, 4 seats, dual control, C. of A. till 
August 1960, engine 425 hours to run. V.H.F. 
radio, one channel eady to fly away from Elstree. 
First offer of £425 secures. Tel.: Edgware 3736. [8569 
LEET of four D.H. Dove aircraft Gipsy 70/4 
on") ines, together with comprehensive spare hold- 
tire purchase terms arranged. Further details 
Channel Airways, Southend Airport, 
00 
AY RO XIX, excellent condition throughout, econ- 
omical executive aircraft. Cheetah 17 engines, 
V.P. fully feather propellers. Airframe only 1,100 
hours since new al control. 7 peccetens seats, 
long range tank fitted, 2 extra seats available. STR 12 A 
24 channel VHF Bendix Radio Compass, Fan Marker. 
. of A. valid until July 1959, £4,000 or best offer 
S Parley, Lec Refrigeration, Ltd., Bognor net 


AIRCRAFT FOR HIRE 


D H,. RAPIDES for Hire or Charter with or a 
out pilot. A. J. Whittemore (Aeradio), L 
Croydon Airport, Surrey. (030 soi 


W.S. SHACKLETON LTD 


Europe’s Leading Aircraft Brokers 
offer 


VICKERS VISCOUNTS 


% The first turbo-prop aircraft to be offered 
for sale on the secondhand market any- 
where in the world. 


*% Only now being released in favour of 
standardisation with 800 series Viscounts. 


*% Two Type 747 Vickers Viscounts fitted 
with Rolls-Royce Dart 506 engines. 


* Still in current airline service with Butler 
Air Transport, ., but available for 
delivery in February/March, 1959 


% Comprehensive spares holding including 
five spare engines and five spare 
propellers. 

W. S. SHACKLETON LTD., 
175, PICCADILLY, LONDON, W.1. 
PHONE: HYDe Park 2448-9 
CABLE: Shackhud, London 


AIRCRAFT ACCESSORIES AND ENGINES 


pv“ control set, for Messenger. Box No. =. 


OLLASONS are specialists in the overhaul of all 
engines. Oydon 5151. [0133 
NEWTON AND CO. AND NEWTONAIR 
. Lint TED, Gatwick Airport, for all your aircraft 
electrical and electronic requirements, A.I.D. and 
A.R.B. [0299 
Var Croydon Airport, offer Gipsy Major, 
Queen 2, Queen 30, Queen 70, Lycoming, Cirrus, 
¢ ines. Apply Vendair, Croydon Airport, Croydon. 
Tel.: CRO. 5777. 
IPSY MAJOR Mk 10 and Mk 1 ame. fore 
exchange offered with time-expired engine: 
for most types light aircraft. Mitchell Aircraft, 
d., The Airport, Portsmouth. Tel.: 717641, [0351 
HILLIPS AND WHITE, LTD., offer from stock 
instruments and instrument parts. Navigational 
equipment, electrical components, airframe parts and 
hydraulic components and parts. Engine spares for 
de Havilland Gipsy Major and een series, also 
Armstrong Siddeley Cheetah IX, and XV spares. 
61 Queen's Gardens, London, W.2. Tel.: Ambassador 
8651, 2764. Cables: Gyrair, London. [0466 
NGINES Overhauls, Hants and Sussex Aviation, 
Limited, offer Britain's most comprehensive com- 
plete overhaul service, magneto overhaul service - 
and spares supply. in 
villand and Gipsy range including Gen 50 
aed United Kingdom distributors of Continen 
and agents for Lycoming. Also provide full cover for 
Cirrus range and Cheetah series. Most types available 
on exchange. Engines, Components and Spares 
shipped to all parts of the world. Address: The 
Airport, Portsmouth, Hants. Tel.: 63051. (0711 


AIR SERVICING 


MMEDIATE overhauls for renewal of C.s of a." 

and checks 1 to 5 carried out with speed and 
accuracy. Our terms are eS competitive. Try us! 
Denham Flying Club. Denham 2161. 8566 


AIR PHOTOGRAPHY 


Cameras, F24, K24, FS2, G45, Record- 
ing as. Processing Equi nt, Film. 
GB.L516 16 mm Sound Projectors, Naval 7 x 50 
Binoculars at competitive prices, Marston and Heard, 
378 Lea Bridge Road, E.10. AMH. 7744, LEY, 6585. 


[0500 
Film Units and Film Driers. 


PRECISION MAD 


CARBON STEEL 
ALUMINIUM 


and 


MAGNESIUM 


We also make 
Stainless & Bronze 
for other application 


™ BRITISH} 


WIRE THREAD INSERTS 


CROSS MFG. CO. (1938) LTD.. COMBE DOWN, BATH 
TELEPHONE: COMBE DOWN 2355/8 


Film Printers; Argon and Mason 
Contact Printers; Water Suppl Kits; Glazing 
Machines; F.24 Spiral and Spool veloping Outfits; 
K.17; K.52; K.49; and F.24 Cameras, Mounts, Lenses; 
Magazines, Controls, Vacuum Pumps, Motors and 

meras, Projectors and spares. so large quantit 
of Aerial Film (all sizes). A. W. Young, 47 ‘Mildenhall 
Road, London, E.5. Tel.: AMHerst 6521. [0290 


GLIDING TUITION 


EARN to fly this winter, ready for next season's 
soaring. eekly courses for ers, also 
Olym conversions. November to rch from 
£12 12s. inclusive. Short part-week courses some- 
times possible Nov. to Feb. Send S.A.E. to Dept. 2, 
Lasham Gliding Centre, Alton, Hants. 0570 


HELICOPTERS 


ELICOPTER SERVICES, LTD., air- 
craft for all helicopter 
London, W.1. Tel.: G Oo. 5/6. [0 


CLUBS 


Herts AND ESSEX AERO CLUB, Stapleford 
Tawney Aerodrome. M.C.A. approved private 
pilot’s licence course. Auster, Gemini and Tiger 
aircraft. Trial lesson 35s. 15 miles a < of 

Central Line Underground to Theydon bus 250 
to club. Open every day. Tel.: Stapleford 2 210. [0230 


| 
| 
| 
| 
| 
— 
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RADIO AND RADAR 


2 Vv H TR.1920 and control boxes, £18 
. each Casson, 2 

Upper Westby Street, Lytham, Lancs. [8553 
D. 107A or B, H.F. R/T. equipment with AD. 94 
or AD. 114 receiver. F details on request. 

A. J. Whittemore (Aeradio), Ltd., Croydon 

Surrey. 302 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


THE AIR TRANSPORT ADVISORY COUNCIL 
give notice that they have received the undermen- 
tioned applications to operate scheduled air services:— 
FROM Derby Aviation, Ltd., of Derby Airport, 
Burnaston, nr. Derby:— 
IR the following seasonal Normal Scheduled Ser- 
vices initially with Dakota aircraft and later also 


ly operated, all 
zines 
and film available from stock. Price £18 ‘los, "ea. cach. 
K20, K19B, P95, F52, aircraft cameras, film, 
$ available from stock. 
RIERS. STATE YOUR REQUIREMENTS. 
We t_. — all types of aircraft Camera, 
Equipment appertaining to Photography. 


Air Survey Dept. 
Photo Supplies 


423 Green Lanes Lendon, N.4 
MOUntview 2 


with Herald aircraft, for the carriage of p 
and supplementary freight at an initial frequency of 
two return flights weekly on each service increasing 
later in accordance with traffic demand from April to 
October each year for seven years from 1959:— 

PPLICATION No. 2370 on the route Cardiff 

(Rhoose) and / , ‘Bristol (Lulsgate Bottom) - 
Lyons (technical) - Nice. 

PPL. CATION | No. 2371 on the route Cardiff 

(Rhoose) and/or Bristol (Lulsgate Bottom) - 
Toulouse (technical) - Palma. 

PPLICATION No. 2372 on the route Cardiff 

(Rhoose) and/or Bristol (Lulsgate Bottom) - 
Nantes (technical) - Perpignan. 

PPLICATION No. 2373 on the route Cardiff 

—— and/or Bristol (Lulsgate Bottom) - 
Luxembo 

PPLIC ‘ATION No. 2083/1 for an amendment to 

the terms of approval of the Ut K. Internal Ser- 
vice which they are authorised to operate op the route 
Derby (optional) - Staverton - Bournemouth (Hurn) 
(technical) - Jersey at a frequency of three return 
flights weekly with Dakota aircraft or six return hts 
weekly with Marathon aircraft, until 31st Octo 
1964, so as to permit them to operate on the route 
Derby and/or Staverton and/or Oxford - Bourne- 
mouth (Hurn) (technical) - Jersey. 

PPLICATION No. 143/10 for an amendment to 

the terms of approval of the U.K. Internal Ser- 
vice which they are authorised to operate with 
Dakota and Marathon aircraft on the route Notting- 
harm (Tollerton) and/or Derby (Burnaston) - Wolver- 
canoe (optional) - Birmingham (Elmdon) (optional 
technical from April to tober, optional traffic 
from November to March) - Northampton (Sywell) 
(optional) - Southampton (Eastleigh) (optional tech- 
nical) - Guernsey (optional) - Jersey, at a frequency 
of 18 return flights weekly, of which not more than 14 
shall be operated on Fridays, yo and Sundays 
and not more than four between Mondays and Thurs- 
days, so as to permit them to operate to and from 
Guernsey and/or Jersey. 

PPLICATION No. 1604/1 for an amendment to 

the terms of approval of the seasonal U.K. Inter- 
nal Service which they are authorised to operate with 
Marathon, Dakota and Herald aircraft on the route 
Cambridge - Luton (optional) - Bournemouth (Hurn) 
(technical - Jersey, at a frequency of seven return 
flights weekly, from March to October each year until 
31st October 1964, so as to permit them to operate on 
the route Cambridge and/or Luton - Bournemouth 
(Hurn) (technical) - Jersey. 

ROM Morton Air stag Ltd., of Croydon 


Sur: 
PPLECATION Ne No. 2375, ice a U.K. Internal Ser- 
vice with Heron and Dove aircraft, for the carriage 
of passengers, supplementary freight and mail on the 
route London (Croydon) or ondon (Gatwick) - 
Brawdy, at an initial frequency of two return hts 
weekly, increasing later to seven return flights weekly, 
for 10 years from date of approval. 
OM British ‘eg Airways Corporation of 
London Air Hounslow, Middx. 
APPLICATIO "No. 2378 for a Normal Scheduled 
Service with DC.7C and Britannia aircraft, for 
the carriage of passengers, supplementary freight and 
mail, between London Airport and Frankfurt, at 
an initial frequency of 11 return flights weekly, increas- 
ing later to 14 return flights weekly, for seven years 
from Ist June, 1959. 
ROM Orion Airways, Ltd., of Blackbushe Airport 
Camberley, Surrey, for the following Normal 
Scheduled Services with Viking aircraft, for the car- 
riage of passengers, supplementary freight and mail, 
at an initial frequency of one return flight weekly on 
each service, increasing later to seven a flights 
weekly for seven years from Ist May, 1959:— 
PPLICATION No. 2376 for a — Fe service on 
the route Coventry - Lyons (technical) - Rimini 
from Ist May to 3lst October each year. 
APPLICATION No. 2377 on the route Coventry - 
Lyons (technical) - Genoa. 
OM. Eagle & aeons, Ltd., of 40 Edgware Road, 
London 
PPLICATION No. 785/2 for permission to epee 
ate with DC.6A/B aircraft in addition to the 
already approved on the following Normal Sched ed 
Services: London Airport and/or London (Black- 
bushe) - La Baule (Montoir) - Saragossa (San Jurja). 
London Airport and/or London (Blackbushe) - 
Dinard. 


AIRCRAFT 
OVERHAUL 


MODIFICATIONS REPAIRS 
C. OF A. RENEWALS 


FIXED PRICE 
GUARANTEED DELIVERY 


WESTERN AIRWAYS 


THE AIRPORT : WESTON SUPER MARE 
Weston 2700 


, 0 AMBITIC 
GINEERS 
14 4-PAGE BOC 


Full details of the easiest ond quickest 
way to prepare for A.F.R.A A.R.B. 
Licences, B.5c.(Eng.), A.M.1 Mech E., City 
& Guilds, and hundreds of Home Stud 

= Courses in all branches of Aeronautical, 
& Electrical Eng., Draughts- 
¢ manship, R.A.F. Maths., etc., are given in 


this valuable book. Our Courses have been 
approved by Royal Aeronautical Society 
= and many B.J.E.T. Students have obtained 
= First Places in the A.F.R.Ae.S. Exams. 


We definitely Guarantee 
NO PASS—NO FEE 


A copy of this enlightening Guide to 
well posts will be sent on request— 
FREE! Write: B.1.E.T., 06a0COLLEGE HOUSE, 
29-31, WRIGHT'S LANE, LONDOS, W.8. 


PUBLIC ANNOUNCEMENTS 


(continued from bottom of column 1) 

PPLICATION No. 1717/1 for an amendment to 
the terms of approval of the seasonal Normal 
Scheduled Service which they are authorised to oper- 
ate on the route London Airport and/or London 
(Blackbushe) - Lyons (optional technical) - Rimini, at 
a frequency of four return hts weekly, with 
Viscount aircraft or cight return flights weekly with 
Viking aircraft from April to October each rear until 
3st ober, 1964, so as to permit them to rate 
also with DC.6A/B aircraft at frequencies of four 
o— flights weekly and to operate on the route 

don Airport and/or London (Blackbushe) - Lyons 
—. technical) - Rimini or Forli. 

HESE applications will be considered by the Council 
under the Terms of Reference issued to them by 
the Minister of Civil Aviation on 30th July, 1952. Ye 
representations or objections with regard to 
applications must be made in writing stating “— 
reasons and must reach the Council within 14 days of 
the date of this advertisement, addressed 4 the Secre- 
tary, Air Transport Advisory Council, 3 Dean’s Yard, 
London, S.W.1, from whom further details of the 
applications may be obtained. When an objection is 
made to an application by another air transport com- 
pany on the grounds that they are applying to operate 
the route or part of route in question, their applica- 
tion, if not already submitted to the Council, should 
reach them within the period allowed for the on 
of representations or objections. [856. 


PUBLIC APPOINTMENTS 


ATENT OFFICE: Examiners (men and women) 
for scientific, technical and ps work on Patent 
applications. Age between 21 3 35; extension for 
regular Forces service and Overseas Civil Service. 
Qualifications: normally first or second class honours 
degree in physics, chemistry, engineering, metallurgy 
or mathematics, or equivalent attainment, or profes- 
sional qualification, LC. _M.1.Mech. E., 

AMLEE A.R.LC. London salary (men) £635- 
£1,410; provision for starting pay above minimum. 
Good promotion prospects. Apply Civil Service Com- 
mission, 30 Old Burlington Street, London, W.1, for 
ma form, quoting $128/58 and stating date of 


pestay OF SUPPLY require Technician at 
Boscombe Down, Wiltshire, to be responsible to 
engineer in charge, for co-control of inspection in 
roup of workshops supporting Experimental Estab- 
ishment in manufacture of test equipment, and 
servicing, modification and repair of wide range of 
equipment used in support of aircraft engaged on test 
flying, including power plants, pro llers, hydra 
and safety equipment. British 
ritish parents; recognised engineering ‘apprentice- 
ship—experience in aeronautical inspection an advan- 
tage; O.N.C., appropriate City and Guilds Final Certi- 
ficates or equiv. qual. desirable. Salary £820 (age 30)- 
£974 p.a. gognee forms from Ministry of Labour 
and National Service, 20 Nelson Street, Bristol, 1, 
quoting order number PE.3396. [8564 


ENIOR Scientific Officers (a): Scientific Officers (b). 
Posts for men and women in all major scientific 
fields, including physics, chemistry, biology, meteoro- 
mathematics needed are: 
P YSICISTS and gineers (Electrical, Electronic 
and Mechanical) for research on guided weapons 
fadeies ballistic missiles); inertial navigation; blind 
ic control systems for 


The 1958 Apache carries 5 people 
for 900 miles at 170 m.p.h. 
Sole Distributors in Gt. Britain & Ireland 


f.A.G. 


Irish Air Charter Ltd. 
62 Merrion Square, Dublin. Phone 62791 


(continued at top of column 3) 


British Air Line Pilots Association 
95 MOUNT STREET, W.1 
Tel.: Grosvenor 6261 


Membership open to all commercial and 

Service pilots. For full details concerning 

objects and particulars of membership 
please write to the General Secretary. 


t and 
pm He gas turbines, physical methods of analysis of 
materials. 
UMAN Physiology-Physiologist for experimental 
investigations on heat stress and protective 
measures against it 
HYSICISTS for research in physical oceano- 
gtaphy; determination of atomic constants from 
nuclear magnetic resonance; application of mass spec- 
trometry to medical research 
HYSICISTS and Mathematicians for Civil Defence 
problems and for operational research (R.A.F.) in 
a wide variety of subjects including tactics, technical 
development and logistics. 
GF HYSICIST (frequent overseas surveys). 


CHEMISTS for research in organic chemistry for 
plant protection; reaction kinetics; combustion; 
radiation chemistry; modern analytical techniques 
(especially spectrography and chromatography); chemi- 
cal engineering; high polymers. 
IOLOGIS’ RS for taxonomy of invertebrate animals; 
fungus systematics; plant pathology, tax 
botany | ne taxonomic botany (orchidaceae); 
microbiok 
NGINE RS for research on road construction and 
“traffic flow; wind pressures on buildings; applica- 
tion of servo-control to machine tools. 
H®AL TH Physicist (and Radio Chemical Inspector). 
Palaeobotanist 
Qualifications: normally first or second class honours 
degree in science, mathematics or engineering, or 
equivalent attainment; additionally, for (a), at least 3 
years’ relevant (e.g. post-graduate) experience. No 
¢ limits: (a) between 26 and 31, (b) between 21 and 
with extension for regular Forces service and 
Overseas Civil Service. London salaries (men): (a) 
£1,190-£1,410, (b) £635-£1,110. Five-day week 
enerally. Write Civil Service Commission, 30 Old 
urlington Street, London, W.1, for application form 
(a) 5.53/58, (b) 852/58. [8559 
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TUITION TUITION TUITION 


CIVIL PILOT/NAVIGATOR LICENCES AIR SERVICE TRAINING COMPLETE ab-initio flying and ground training for 
the Commercial Pilot's and Instrument 

AVIGATION, LTD., provides full-time or postal The only fully equipped School of Aviation. Rating, £1,200, or pro-rata according to previous 
tuition, or a combination of either of these methods | SPecialist al ba ey me Lene ane = experience. A few vacancies only. Details from the 


to suit individual requirements for the above licences. | * recs within Chief Instructor, Derby Aviation, Ltd., Elstree 
Classroom instruction can be provided rt A.R.B, | ensure the soundest training for an aviation career. Aerodrome, Herts. (8514 
General, certain Specific Types and ormance URS 
Schedule Examinations. Lik training Dept. at M.T.CA. APPROVED CO as 
MONarch 1364. for private and commercial pilots’ licences as, main- BALL BEARINGS 
FoR full details apply to the Principal. tenance engineers’ licences in categories “A” and “C.” 
HELICOPTER COURSES NEw Ball and Roller Bearings, over 4,000,000 in 
AVIGATION, LIMITED stock in more than 4,000 types. Britain’s largest 
for private and gootensionsh licences. Details available | stocks. Stock list available. Claude Rye, lad, 
: 30 Central Chambers, Ealing B/way, London, W.5. | from the Command 895-921 Fulham Road, London, S.W.6. RENown 
Tel.: Baling £949. pease AIR SERVICE TRAINING, LTD. {042 


Hamble, Southampton. Tel.: Hamble 


HANDLEY PAGE LTD. AIRWAYS AERO ASSOCIATIONS, LIMITED 


Croydon Airport 
va fora 
hes @ veconcy T.CA. A P.P.L., C.P.L., I/R. Courses 
Chi Consul 


for Rating “ee attractive contract rates. Full time 


subsonic aircraft and research into 


future projects. URREY FLYING CLUB, Croydon 
M.C.A. approved for private pilot’s licence. Tiger 


» Moth, Hornet Moth, Leopard Moth, Chipmunk and 

Please write to: Prentice. Open seven-day week. Croydon $126. [0293 

Staff Officer, GOUTHEND- D-ON-SBA Munici School. 
Commercial vate pilot t 

HANDLEY PAGE LTD., Bying/link radio technical» courses, 

£ uster pmunks rom £3 15s. 

Cricklewood, London, N.W.2. No <-- fee or subscription. The Municipal Air- 


outhend-on-Sea, Essex. Rochford 56204. [0450 
APR Certs. etc., 
on “No ‘Pass—No Fee” terms. Over 95% suc- 

of Exams 


branches of | | AIRCRAFT SPRING WASHERS 


Handbook— 
free. or A (Dept. 702), 29 Wright's Lane, 

What aircraft ...? TO BS. 
to ‘ty, £32; Instructor’s Licences and Instru- 

The puzzle picture in the Teddington ment flying for £3 15s. Od. per hour. Night fly- SPECIFICATION 

‘Ov vate ots ce rse. 

page 8 shows part of the Westland Wessex. Specialized course for Commercial Pilot’s Licence. S.P.47 


iNshire School of Flying, Ltd., Thruxton Aerodrome 
a Junction 1 hour 15 minutes from Waeennass CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


goods can be sent 
from WIGAN to WARSAW 


without intermediate handling 
(or from any other town in the U.K. to any other town in Europe) 


just one of the vital transportation facts available in 
ABC GoobDs TRANSPORT GUIDE 


the answer to despatch problems 


Within seconds, the ABC Goops Gumpe will tell you the nearest, quickest 
means of despatching amy kind of goods. Covering the very latest goods 
transport facilities, it lists long-distance road transport operators (independent 
and British Road Services), and gives full details of clearing houses, 
warehouses, air, canal, ferry and other specialized services. Order your 
copies of this indispensable desk companion and reference, NOW. 


POST THIS 
ORDER TODAY! JANUARY —JUNE 1959 ISSUE NOW AVAILABLE price 5s. Od. 


ILIFFE & SONS LTD., Dorset House, Stamford St., London, $.E.1 


Please enter my order for ...eopies of the 
JANUARY-JUNE 1959 and the JULY-DECEMBER 
1959 issues of the ABC GOODS TRANSPORT GUIDE (at 10s. 
per set) for which I enclose remittance of 


ail 


32 
MINISTRY APPROVED COURSES FOR 
Educaten for Forces Correspondence Scheme 
London Schoot of Air Navigation Led. 
* * 
|| 
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FLIGHT 


BIRTHS 


PERSONAL 


BLYTH.—Oa November at R.A.F. Hospital, 
Halton, to Maureen, wife of S/L. Joe Blyth, a 
daughter. (8568 


BINOCULARS 
(Bausch and Lomb 


ANADIAN ex naval officers’ 
pattern) 7x 50 Prismatic, eyepiece focussing (cost 
Limited supply, new with case, £19 17s. 6d. 
Young, 47 Mildenhall Road, ion, E.5. 
Amherst 6521. (0291 


£60). 
Tel. : 


CAPACITY AVAILABLE 


gating capacity up to 8&ft 
y 6ft, or 6ft diam 
ARMY TAGE BROS. “(KNOTTINGLEY), LTD., 
The Foundry, Knottingley, Yorkshire. Tele — 
Knottingley 2743/4. {0975 
Phe. Teal Capacity; U.N.F. Screws, Capstan 
approved—-Gauges and 
.6. Tudor 9851/2/3. 
[0160 


‘Led., 


CLOTHING, SALE AND WANTED 


A.F. officers’ uniforms purchased; good selection 

« of R.A.F. officers’ kit for sale, new and recon- 
ditioned. Fisher's, Service Outfitters, 86-88 Welling- 
ton Street, Woolwich. Tel.: Woolwich 1055. [0567 


PACKING AND SHIPPING 


R, LTD., 143/9 Fenchurch Street, 
B.C. : Mansion House 3083. packers 
and shippers = “the aircraft industry. [0012 


SERVICES OFFERED 


EPAIRS ond C. of A. overhaul for all 
Brooklands Aviation, be 
Northampton. 


s of air- 


Sywell Acrodrome, 


el: 
Moulton 3251. [0307 


FLYING Group. Advertiser requires partners, 
about solo standard, wishing to gain PP Air- 
craft available. Box No. 0720. (0611 


AERONAUTICAL APPOINTMENTS 
BUREAU 


YORK, DCs, _ Helicopter, Merlin engine, 
and radio ly required, also 
D.C.4 and L1049 « captains. 
LANAVIA International Aeronautical A) 
pom! Bureau, 338 Kilburn High Road, 
MAI. 314 


6. 
[0280 


SITUATIONS VACANT 


THE GENERAL ELECTRIC CO., LTD. 
Atomic Energy Division 
have vacancy for 
MECHANICAL OR STRUCTURAL ENGINEER 
interested in theoretical structural and stress 
analysis of complex problems. 


ANDIDATES need not necessarily have experience 
in this type of work, but a University degree is 


essential. 
an imaginative young man 


IS post is ideal for 
ull use of his 


interested in entering a aoe and ra 
General 
[sss5 


industry and who wishes to make 
University training. 

PPLY Personnel Manager (DWB), The 
Electric Company Limited, Erith, Kent. 


tural D.H.82. 
. and L, Full de- 
Harvey 
[8554 


ANTED. G.E. to service 
Salary £A17 p.w. with free 


on from Rural Aviation Co., 21 
‘A AND. Licensed 
operation in the Middl Pref will be 
given to a bachelor or to a ye man willing to 
accept separation from his family for up to one year. 
Commencing salary and allowances £1,665 or £1,715 
per annum according to qualifications; two-year con- 
tract, renewable after three months’ home leave; 
pension scheme. Box No. 0816. [8563 


SITUATIONS VACANT 


STRESS ANALYST 


A VACANCY exists in the Group Research Labora- 
tories for a young university graduate. 
Tre post covers a wide range of interesting aspects 
of this class of work, and, in addition to conven- 
tional design studies. would involve 4 ¢ amount of 
design work directly associated with large nuclear 
wer station projects. 
ESIGN of unusual pressure vessels would be dealt 
with, and there would be for a certain 
amount of original rise work. 
ful applicant would 
advisory capacity on stress problems wh — By approached 
by member companies of Group. 
pints pensions and a sickness insurance scheme in 
ration. Sports and social facilities. 
Pi LICANTS a are invited to write in confidence 
the er, John Thompson Limited, 
Wolverhampton. ( JP /—.) [8565 


TECHNICAL ASSISTANT 


REQUIRED by an engineering company engaged in 
the manufacture of aircraft accessories. The 
successful applicant will to 
records of service and 


HE. will also be responsible for compiling spares 
lists and recommendations. This vacancy would 
be ideally suited to ex-R.A.F. personnel with tech- 
nical control experience. 
ALARY £550 to £600 per annum. East London 
area. Please reply, giving Fl 4 ~ to 
HE Employment Ms Plessey Company, 
Limited, Vicarage Lane *iiford, Essex. 8560 


SERVICE ENGINEERS 


FREQUIRED by Electronics Division Service Depart- 
ment, with experience in the servicing of aircraft 
or round telecommunication equipments. 
THE work involves occasional travel, 

are invited 


ience, including ex-Service 
Nicos who have served in a . 

Write in the first instance gi jetails of age, 
experience <4 qualifications to: 


ERSONN 


Limited, 
Welwyn [8552 


AN AIR 
CONTROL 


ARMSTRONG 


Hawker Siddeley 


is required for 


AERODROME AT BITTESWELL 
LEICESTERSHIRE 


Applicants must hold, or be capable of obtaining, the Ministry 
of Transport and Civil Aviation Aerodrome Controller's Certificate 
of Competency, and radar experience would be an advantage 


Apply giving age, qualifications and experience to the Personnel Manager 
Sir W. G. Armstrong Whitworth Aircraft Ltd., 
Baginton, nr. Coventry 


TRAFFIC 
OFFICER 


WHITWORTH’S 


ROLLS-ROYCE 


LIMITED 


tions are invited for the 
following vacancies at our Plight 
Development Establishment, Huck- 
nall Aerodrome, nr. Nottingham. 


AIR TRAFFIC CONTROL OFFICER 


Applicants for this post 
of 


For work on varied and interesting 
projects on both civil and military 
installations. Applicants should be 
of H.N.C. standard or above and 
must have previous experience in 
this type of work 
Salaries according to —_—— 
experience and abili 


Excellent employment 
welfare facilities. 


Applications by letter only to the 
Personnel Manager. 


HANDLEY PAGE LTD. 
hos a number of vacancies for 
SENIOR DESIGN 
DRAUGHTSMEN 


for design and development work on 
subsonic aircraft. They should be 
experienced in aircraft structures, 
electrical or equipment installation. 

Please write to: 

Staff Officer, 

HANDLEY PAGE LTD., 
Cricklewood, London, N.W.2. 
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SITUATIONS VACANT SITUATIONS VACANT SITUATIONS WANTED 


take charge of a small design evelopment sition abroa x to 
MUNICIPAL COLLEGE OF TECHNOLOGY drawing office. The work involves design and develop- Ohme, Oslo, Norway. 


AND COMMERCE ment of instruments and of APTAIN, 35, A.T.P.L., 7,300 hrs. Grp. 1 ~ 
gyroscopes of all types s appointment is most DC-4; DCeB. Speaks fluent German. Available 

Department of Science suitable for a man with experience of aircraft instru- uary Box 
ments and he should be familiar with Government ane (3390 


EQUIRED as soon as possible, Assistant Grade | c A knowl ronic: 
peseoe a good Tos a and will be expected to teach | commensurate with experience and qualifications. R.A.F. flight ler, prematurely retired, 
principally to G Advanced level, although some | Good prospects. Pension scheme. Applications to: | ¢quires ground job. Suggestions "welcomed. Box No. 


more advanced work can be made available. Reid and S t, L tone, 
GALARY according to the Burnham Technical Scale, 
1956, viz 
EN: £650 by £25 to  - for BOOKS 
approved training, qualifications experience. 
OMEN: £580 by £20 to £850 with additions for SITUATIONS WANTED 
RTHER particulars and application forms, obtain- THERLANDER, 31, com i ilot’s licence 14-page catalogue or call Saturday. umont, 
able from W. R. Smedley, Chief Education per- Ridge Avenue, Winchmore Hill, London, N.21. (0620 
Officer, Town Hall, Bournemouth. [8551 | formance Group A, 2,000 hours, flight navigator’s WORLD'S largest stock of old aviation books (over 
licence (Br.), first-class flight radio operator's ‘Teanes 15,000). Catalogue free. Top prices paid for 


ANTED. Dakota > ~preferably Sosneed (Neth.), 3,000 hours, desires position. Box No. 0813. | Janes, any year, World War I, and other aviation 
-Surrey. Box No. (85 {8561 | books. Stuart, Fairlight Hall, Hastings. [0800 


RIST'S are there | 

We are proud of the fact that The de Havilland Aircraft Company Ltd. 

have enough confidence in our equipment to install it in their COMET 4. 


We are glad that we have made some small contribution to this success. 


RIST’S WIRES & CABLES LTD 


LOWER MILEHOUSE LANE - NEWCASTLE - STAFFS - ENGLAND 


INDEX TO ADVERTISERS 


Page Page Page 
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NOW-—PRECISION TESTING FOR YOU! 
ROTAX TEST RIGS FOR 
ALL ELECTRIC MOTORS 


VERSATILE DYNAMOMETER 


Now you can apply to your electric 
motors the advanced testing stand- 
ards applied to the accessories of 
Britain’s finest aircraft. For Rotax 
dynamometers are now available 
for general use. 

The instrument shown gives 
precision test results on con- 
tinuous and intermittent rated 
motors between 5 and 20 h.p., 
with speeds between 3,000 and 
10,000 r.p.m. Motors of clockwise 
and anti-clockwise rotation can 
be accommodated. 


BIG RANGE... 
COMPLETE SERVICE 


One of our standard dynamo- 
meters is almost certain to suit 
your needs, but if you require a 
more specialised instrument our 
engineers will be glad to advise you. 


For further information on Rotax 
Test Rigs, please write or 
telephone. 


Length Height Width 

33-25” 58-50” 47-00” 

e Motor load provided by a D.C. generator in conjunction with 
variable load banks e Instruments conveniently placed for constant 
observation e Motor torque measured by precision instrument 
e Controls easily accessible at front of panel e All steel cabinet 
with hammered-blue finish. 


WILLESDEN JUNCTION, LONDON, N.W.10. (EL Gar 7777) 


ar 
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INDUSTRIAL GROUP 


use even less fuel 
deliver even more power 


The Bristol Proteus, one of the world’s most powerful 
turboprop engines, has already a lower specific fuel con- 
sumption than any other gas turbine in service in the world. 
And it is proving to be one of the world’s most reliable 
aero-engines—the overhaul life of the Proteus 705 has been 
raised to 1,600 hours in less than 18 months from its entry 
into passenger service, a rate of increase unequalled in the 
history of aviation. 

Now Bristol announce a further development—the 
Proteus 760 series. There are three new versions: 


Proteus 761. Already in airline service, this engine 
shows an improvement of nearly 3°, in cruising specific 
fuel consumption compared with the Proteus 755—the first 
engine installed in Britannia 300 and 310 airliners. Take-off 
power is similar to that of the Proteus 755. 


PROTEUS 762. An intermediate rating, the Proteus 762 
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and 


has the same cruising power and fuel consumption as the 
761, but has a higher take-off power, enabling a 4,000-lb 
increase in payload to be lifted out of high-altitude or 
tropical airfields. 


Proteus 766. Fully rated version, with 4,445 ehp for 
take-off and similar increase in cruising power, but retain- 
ing the lower specific fuel consumption. 


Bristol 
Siddeley 


ENGINES LIMITED 
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